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(3) 4,1-Benzoxazepin derivatives as squaiene synthase inhibitors and their use in the treatment of 
hypercholesteremia and as fungicides. 

(57) 4,1-Benzoxazepin-2-one derivatives represented by the formula (I) : 




X — Y 



(I) 



CO 
CM 



<0 



f wherein R, stands for hydrogen atom or an optionally substituted hydrocarbon group ; R 2 and R 3 
independently stand for hydrogen atom, an optionally substituted lower alky! group, an optionally 
substituted phenyl group or an optionally substituted aromatic heterocyclic group ; X stands for a bond 
or a spacer having the chain length of 1 to 7 atoms ; Y stands for an optionally esterified or thioesterified 
carboxyl group, an optionally substituted hydroxy! group, an optionally substituted amino group, an 
optionally substituted phenyl group, an optionally substituted carbamoyl group, or a N-containing 
heterocyclic residue having hydrogen atom capable of being deprotonated ; provided that, when X is 
methylene and Rt is not an alkyl group having carbon atoms of more than 4, Y is neither carboxyl group 
nor alkoxycarbonyt group; and the ring A may optionally be substituted, or salts thereof, which are 
useful for inhibiting squaiene synthetase and fungal growth. 
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FIELD OF THE INVENTION 

lene^vn^ZflH 'f* ? ^""^P^-one derivatives or salts which are useful for inhibiting squa- 
lene synthetase and fungal growth, and their use. 

BACKGROUND OF THE INVENTION 

rauS in 0 7^ S T mia ' hi9 J!. bl00d PreSSUr ° 3nd Sm0ki " 9 are known as thrce m aj°r ^ngerous factore of 

r 3868 - f,! qU f C ° ntrol ° f Cn ° leSter01 Concentratio " blood is remarkably ^portanTfo 
the prophylaxis or therapy of, besides ischemic diseases, coronary sclerosis 

C o„i^. i P n^h? h CeUtiCa ! C ° mP ff 0nS f ° r l0Werin9 c n ,0,este ' 01 Wood, attention has been drawn to those for 
controlling the b.osynthes.s of cholesterol, besides those of inhibiting its absorption by binding bile ac dinlT 
.ng. among others, cholestyramine, cofesnpo. (disclosed in, for example. USP 40270^^ 
pressjng the mtestina. absorption of cholesterol by inhibiting acy coenzyme A cholesterol ^ns^ase 

ZilTT^r^^^ in FrenCh Patent N ° - 1476569 >- As Pharmaceutical IZ*ZZZ 
ncSSS?^ b,0Syntnes,s ^ cholesterol. lovastatJn (disclosed in USP 4231938). simvastabn (disclosed 7n 
^ r ^' P ravas tatin (USP 4346227), etc., which are capable of inhibiting especially 3-hydrox^3-^nethvl 

gluta^coen Z yme(HM6-CoA)reductase.a re provided formedicinal use. However whe^ 
« .nh.bited not only the biosynthesis of cholesterol but the biosynthesis of some o her com^eVto sS ubta 

Z2£^S 27 h "** 7 necessary for the ,ivin9 is also «^^S^5 

undesirable side effects to be caused thereby are feared. 

th^n^lf" 6 %" thetase is the ^Ived « ^e committeed step of the de novo cholesterol biosyn- 

toSsSne 7 6nZyme C8ta,yZeS dimeriZatton <* tw ° mo,ecules PyrophosS 

i^l'Il 0 '^ hai L d * !, he COmpounds ex P ected as inhibitors of cholesterol biosynthesis by inhibiting squa- 
lene synthetase are disclosed in JPA H1(1989)-2 13288, JPA H2(1990)-101088 JPA H2f1M0V23Sfl9n .pa 
H2<19W3^ 

of Med.cnal Chemislry. 51 (10). p.1869-1871 (1088). USP 5.135,935 and WO 9215579 

Also, the compounds expected as inhibitors of fungal growth by inhibiting squalene synthetase are dis 
closed ,n JPAH4 (1992)-279589, EP475706-A, EP 494622-A and EP 503520 A SyntnetaSe are a,s ~ 

«. A ^ n9 i _ 4 / 1 - benzoxaze P i ne derivatives, in 4.1-benzoxazepin-2-one derivatives in which 2-oosition is sub- 

lZZT?Tr^ th T WhiCh °" e * the hydr0flen atoms at - « w^t a d^m 
subsbtuent, are d.sclosed in JPAS57(1982)-345765 and Chem. Pharm. Bull., 34, 140 (1986) 

alone fSTo^ 0 ^' and „ heme A h3Ve bee " kn0W " 38 bei " 9 synthesized from fames* pyrophophspate 
fhtep thocholesterol biosynthesis pathwasy. Therefore, for avoiding occurrence of side effects due to loss of 
these substances, ,t ,s desirable to inhibit enzymes subsequent tofarnesyl pyrophosphate especiaSysSu^ene 
synthetase, in the cholesterol biosynthetic pathway. especially squalene 

SUMMARY OF THE INVENTION 

az JiTfnJH?" 3 T imes ^ ationsfrom the above viewpoint, the present inventors found that 4.1 -benzox- 
vTpe^^^^ 

Accordingly, the present invention provides: 

(1) 4,1-Benzoxazepin-2-one derivatives represented by the formula (I): 




(i) 



. wherein R, stands for hydrogen atom or an optionally substituted hydrocarbon group- R, and R, inde- 

oh e e n n V ; n or tand for h i: d T n atom ' an optiona,iy substituted «— ' ** »£2S2£E£ 

mg the chain length of 1 to 7 atoms; Y stands for an optionally esterif ied or thioesterified carboxyl group 
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an optionally substituted hydroxy! group, an optionally substituted amino group, an optionally substituted 
phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue having hy- 
drogen atom capable of being deprotonated; provided that, when X is methylene and Ri is not an alkyl 
group having carbon atoms of more than 4, Y is neither carboxyl group nor alkoxycarbonyl group; and the 
ring A may optionally be substituted, or salts thereof, 
(2) 4, 1-Benzoxazepin-2-one derivatives represented by the formula (!'): 




<!') 



, wherein R 1 stands for hydrogen atom or an optionally substituted hydrocarbon group; R 2 and R 3 inde- 
pendently stand for hydrogen atom, an optionally substituted lower alkyl group, ah optionally substituted 
phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer hav- 
ing the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterified carboxyl group, 
an optionally substituted hydroxyl group, an optionally substituted amino group, an optionally substituted 
phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue having hy- 
drogen atom capable of being deprotonated; provided that, when X is methylene, Y is neither carboxyl 
group nor alkoxycarbonyl group; and the ring A may optionally be substituted, or salts thereof, 
(3) a squalene synthetase inhibitor comprising as an active ingredient a 4,1-Benzoxazepin-2-one deriva- 
tive represented by the formula (I"): 




(I") 



, wherein R 1 stands for hydrogen atom or an optionally substituted hydrocarbon group; R 2 and R 3 inde- 
pendently stand for hydrogen atom, an optionally substituted lower alkyl group, an optionally substituted 
phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer hav- 
ing the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterified carboxyl group, 
an optionally substituted hydroxyl group, an optionally substituted amino group, an optionally substituted 
phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue having hy- 
drogen atom capable of being deprotonated; and the ring A may optionally be substituted, or a salt thereof, 
and 

(4) a fungal growth inhibitor comprising as an active ingredient a 4,1-Benzoxazepin-2-one derivative rep- 
resented by the formula (!"): 




(I") 



, wherein R 1 stands fbr hydrogen atom or an optionally substituted hydrocarbon group; R 2 and R 3 inde- 
pendently stand for hydrogen atom, an optionally substituted lower alkyl group, an optionally substituted 
phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer hav- 
ing the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterified carboxyl group, 
an optionally substituted hydroxyl group, an optionally substituted amino group, an optionally substituted 



3 
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phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue having hy- 
drogen atom capable of being deprotonated; and the ring A may optionally be substituted, or a salt thereof 
Further the present invention is to provide a method of producing the novel compounds represented by 
the formula (I) and (I') or salts thereof. 

In the above-mentioned formulae (I), (I') and (I"), as the hydrocarbon group of "optionally substituted hy- 
drocarbon group" shown by R„ mention is made of aliphatic chain hydrocarbon groups, alicyclic hydrocarbon 
group and aryl group, among others, with preference given to aliphatic chain hydrocarbon groups 

As the aliphatic chain hydrocarbon group of said hydrocarbon group, mention is made of straight-chain or 
branched al.phat.c hydrocarbon groups, for example, alkyl group, alkenyl group and alkynyl group, with pref- 
erence given to lower alkyl group, lower alkenyl group and lower alkynyl group. As the lower alkyl group 
C,_ 7 lower alkyl groups are preferable, which are exemplified by methyl, ethyl, propyl, isopropyl. butyl isobutyl 

S^S^l'J^iTt ST?*^' ta0 P e,,, * , ■ naop«tyl. tart^Mntyl. 1-^hylpRipyl. hmyl. toohaxyl. 1.1-dhmthylbutya! 
2,2-d^thylbutyl. 3.3-d.methylpropyl. 3.3-dimethylbutyl. 2-ethylbutyl and 1-ethylpropyl, with preference giv- 
en to C 2 _5 alkyl groups, more preferably alkyl groups. As the lower alkenyl group, lower alkenyl groups 
are preferable which are exemplified by vinyl, allyl, 2-methylallyl feopropenyl, 1-propenyl, 2-methyl-1-prope- 
nyl. 2-methyl-2-propenyl, 1-butenyl. 2-butenyl, 3-butenyl, 2-ethyl-1-butenyl. 2-methyl-2-butenyl, 3-methyl-2- 
butenyl, 1-pentenyl. 2-pentenyl. 3-pentenyl. 4-pentenyl. 4-methyl-3-pentenyl. 1-hexenyl. 2-hexenyl. 3-hexenyl. 
4-hexenyl and 5- hexenyl. Among them, vinyl, allyl. isopropenyl. 2-methylallyl. 2-methyl-1-propenyl, 2-methyl- 
2-propenyl. and 3-methyl-2-butenyl are especially preferable. As the lower alkynyl group, lower alkynyl 
groups are preferable, which are exemplified by ethynyl. 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-buty- 
nyl, 1-pentynyl, 2-pentynyl, 3-pentynyl. 4-pentynyl, 1-hexynyl. 2-hexynyl, 3-hexynyl. 4-hexynyl and 5-hexynyl. 
Among them, ethynyl. 1-propynyl and 2-propynyl are especially preferable 

As the alicyclic hydrocarbon group of the said hydrocarbon group, mention is made of saturated or unsa- 
turated alicyclic hydrocarbon groups, which are exemplified by cycloalkyl group, cycloalkenyl group or cycloalk- 
adienyl group. As the cycloalkyl group, cycloalkyl groups are preferable, which are exemplified by cyclo- 
propyl, cyclobutyl. cyclopentyl. cyclohexyl, cycloheptyl, cyclooctyl and cyclononyl. Among them. C„ cycloalk- 
yl groups such as cyclopropyl, cyclobutyl. cyclopentyl and cyclohexyl are especially preferable. Examples of 
the cycloalkenyl group include 2-cydopenten-1-yl, 3-cyclopenten-1-yl. 2-cyclohexen-1-yl. 3-cyclohexen-1-yl 
1-cydobuten-1-yl and 1-cyclopenten-1-yl. Examples of the cycloalkadienyl group include 2,4-cyclopentadien- 
1-yl. 2,4-cyclohexadien-1-yl, and 2,5-cyclohexadien-1-yl. 

As the aryl group of said hydrocarbon group, mention is made of monocyclic or condensed polycyclic ar- 
omabc hydrocarbon groups, which are exemplified by phenyl, naphthyl, anthryl, phenanthryl and acenaph- 
thylenyl. Among them, phenyl. 1-naphthyl and 2-naphthyl are especially preferable 

As thesubstituentof "optionally substituted hydrocarbon group" shown byR,. mention is made of optionally 
substituted aryl groups, optionally substituted cycloalkyl groups or cycloalkenyl groups, optionally substituted 
. e i e ^ ^0 ?'?.' C9^0UpS, optional| y substituted amino groups, optionally substituted hydroxy! groups, optionally sub- 
sisted thiol groups and halogen atoms (e.g. fluorine, chlorine, bromine and iodine). Number of these optional 
subsbtuents ranges from 1 to 5 (preferably 1 to 3). As the aryl group of said optionally substituted aryl group 
mention is made of phenyl, naphthyl. anthryl. phenanthryl and acenaphthylenyl. Among them, phenyl. 1 -naph- 
thyl and 2-naphthyl are preferable. As the substituenton said optionally substituted aryl group, mention is made 
of c,_3 alkoxy groups (e.g. methoxy. ethoxy and propoxy). halogen atoms (e.g. fluorine, chlorine bromine and 
iodine) and C M alkyl groups (e.g. methyl, ethyl and propyl). Number of these optional substituents ranges from 
1 to 2. As the cycloalkyl group of said optionally substituted cycloalkyl group, mention is made of C*_ T cycloalkyl 
groups such as cyclopropyl, cyclobutyl. cyclopentyl. cyclohexyl and cycloheptyl. Kinds and numberof the sub- 
sttuents on said optionally substituted cycloalkyl group are the same as those mentioned for the substituents 
in the above-mentioned optionally substituted aryl groups. As the cycloalkenyl group of said optionally substi- 
tuted cycloalkenyl group, mention is made of cycloalkenyl groups including cyclopropanyl. cyclobutenyl 
cydopentenyl and cyclohexenyl. Kinds and number of the substituents on said optionally substituted cycloalk- 
enyl group are the same as those mentioned forthe substituents in the above-mentioned optionally substituted 
aryl groups. As the heterocyclic group of said optionally substituted heterocyclic group, mention is made of an 
aromabc heterocyclic group and a saturated or unsaturated non-aromatic heterocyclic group (aliphatic hetero- 
cyclic group) having at least one hetero atom selected from oxygen, sulfur and nitrogen, with preference given 
to an aromabc heterocyclic group. As said aromabc heterocyclic group, mention is made of aromatic monocyclic 
Heterocyclic groups (e.g. furyl. thienyl. pyrrolyl, oxazolyl. isoxazolyl, thiazolyl. isothiazolyl. ImidazoM, pyrazo- 
T ; At *"? a f^' 1 • 2 ' 4 - oxadiazo| y , . 1.3.4-oxadiazolyl. furazanyl. 1.2,3-thiadiazolyl. 1.2.4-thiadiazoM. 
1.3.4-th.adiazolyl. 1,2.3-triazolyl. 1.2.4-triazolyl. tetrazolyl. pyridyl. pyridazinyl. pyrimidinyl. pyrazinyl. triazinyl. 
etc.) and aromabc condensed heterocyclic groups (e.g. benzofuranyl. isobenzofuranyl. benzo[bj thienyl, indo- 
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ly! f isoindolyl, 1 H-indazolyl, benzimidazolyl, benzoxazolyl, 1,2-benzoisoxazolyl, benzothiazolyl, 1 ,2-benzoiso- 
thiazolyl, 1 H-benzotriazolyl, quinolyl, isoquinolyl, dnnolinyl, quinazoltnyl, quinoxalinyl, phthalazinyl, naphthy- 
lidinyl, purinyl, pteridinyi, carbazolyl, a-carbolinyl, p-carbolinyl, y-carbolinyl, acrydinyl, phenoxazinyl, pheno- 
thiazinyl, phenazinyl, phenoxthinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolidinyl, pyrrolo[1,2- 
b]pyridaziny1, pyrazoIo[1,5-aJ pyridyl, imidazo[1,2-aJpyridyl f imidazo[1,5-a)pyridyl, imidazo[1,2-b)pyridazinyl, 
imidazo[1,2-aJpyrimidinyl, 1,2 f 4-tiiazolo[4,3-a]pyridyl, 1 f 2 f 4-triazolo[4,3-bJpyridazinyl, etc.), with preference 
given to furyl, thienyl, pyridyl, pyrimidinyl, pyrazinyl, indolyJ and isoindolyl. As said non-aromatic heterocyclic 
group, mention is made of, for example, oxiranyl, azetidinyl, oxetanyt, thiethanyl, pyrrolidinyl, tetrahydrofuryl, 
thioranyl, piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, piperazinyl, etc. As the substituent of said 
optionally substituted heterocyclic group, mention is made of alkyl groups (e.g. methyl, ethyl and propyl). 
As the substituent of said optionally substituted amino group, optionally substituted hydroxyl group or optionally 
substituted thiol group, mention is made of alkyl groups (e.g. methyl, ethyl and propyl). In the case where 
the hydrocarbon group in the optionally substituted hydrocarbon group shown by Rj is an alicydic hydrocarbon 
group or aryl group, it may further have a alkyl group (e.g. methyl, ethyl and propyl). 

In the above-mentioned formulae (I), (l') and (I"), as the optionally substituted lower alkyl groups shown 
by R 2 and R3, mention is made of lower alkyl groups (e.g. methyl, ethyl, n-propyl, isopropyl, butyl, isobutyi, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl and isohexyi), preferably Chalky! groups such as me- 
thyl, ethyl, propyl, isopropyl, butyl and t-butyl. As the substituent of said optionally substituted lower alkyl group, 
mention is made of halogen atoms (e.g. fluorine, chlorine, bromine and iodine), lower alkoxy groups (e.g. 
methoxy, ethoxy, propoxy, isopropoxy, butoxy and t-butoxy), among others. 

Substituents of "optionally substituted phenyl group" shown by R 2 and R 3 are independently exemplified 
by halogen atom (e.g. fluorine, chlorine, bromine or iodine), optionally substituted lower alkyl groups (e.g. 
methyl, ethyl, propyl, isopropyl, butyl and t-butyl), optionally substituted lower alkoxy groups (e.g. me- 
thoxy, ethoxy, propoxy, isopropoxy, butoxy and t-butoxy), optionally substituted hydroxyl group, nitro group and 
cyano group, and "optionally substituted phenyl group" may have 1 to 3 of these substituents. As the substituent 
of said optionally substituted lower (C^) alkyl group or optionally substituted (C t ^) alkoxy group, mention is 
made of, among others, halogen atoms (e.g. fluorine, chlorine, bromine, iodine), and 1 to 3 of them may be 
substituted on optional positions. As the substituent of optionally substituted hydroxyl group, mention is made 
of, among others, lower (C^) alkyl groups (e.g. methyl, ethyl, propyl, isopropyl, butyl and t-butyl), cy- 
doalkyl groups (e.g. cydopropyl, cydobutyl, cydopentyl and cydohexyl), aryl groups (e.g. phenyl, 1-naphthyl 
and 2-naphthyl) and aralkyl groups (e.g. benzyl, phenethyl). Further, two adjoining substituents on the phenyl 
group may cooperate therewith to form a ring. Examples of such rings are the following formulae: 



As the aromatic heterocydic group of "optionally substituted aromatic heterocydic group shown by R 2 and 
R3, mention is made of the same aromatic heterocydic groups as those specified for R t . Among them furyl, 
thienyl, imfcJazdyl, pyridyl, pyrimidinyl, pyrazinyl, indolyl and isoindolyl are preferred. As the substituent of said 
aromatic heterocydic group, mention is made of lower alkyl groups (e.g. methyl, ethyl and propyl), among 
others. 

As the spacer having a chain length of 1 to 7 atoms shown by X, any one can be exemplified, so long as 
it is a divalent chain in which the number of atoms constituting the straight chain is 1 to 7, and it may have a 
side chain. 

For example, said spacer indudes one represented by the following formula: 





R 6 




wherein m and n denote independently 0, 1 , 2 or 3; E stands for a bond or oxygen atom, sulfur atom, sulfoxide, 
sulfone, 
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R 5 

I 



-NHCO-, 



10 R 7 

I 

-CON- 



25 



30 



« ^^^^^^Zt^^^^^l^^Z!S^£Z s V ° ptionally lower alkyl 

drogen atom, a lower alky, group. aralkj groupTaXSp " ' ^ StandS f °' hy " 

cJ^h^^^ 

butyl, n-pentyl. isopentyl neopentvl etoV ST ! M M ' Pr ° Pyl ' IS ° pr0pyl ' "- butyl ' '^V 1 ' *" 
20 mendonlsmadeofaroS 

dazoly. and *T*' .T'^ Pyrimidiny >' W** wJ, l£ 

substituted thiol groups. «tS2itS SUbStitUted hydroxyl *W <>P«°nal.y 
mine and iodine) As tne ^^0^ tX^a^^S » m hal09en f"" ( ** f,UOrine ' chlorine - bro " 
oroptionally substiU.tedthio. group InS 

As the optionally esterified carboxvl o m T ,!T « ,OWer(Cl ^ alkyl 9 rou P s ( e -9- ™thyl, ethyl and propyl), 
carbonyl^heno^o^ ^L^ZZTZ'IZ * ™»*»^ ethoxycarbonyi. prepoxy- 
bonyl. ethoxycariTonyl, pixyiCnT afl * Wo ^^ wit " Terence given to methoxy^r- 

^dara.ky, groups". ™nln^^ 

groups (e.g. methoxy. ethoxy propoxy etc L m t ^ ™ ' ' br ° mine ' i0dine) ' *»» 

As the substituted of S S^S^ ZT?*"* 9TOUp ' Sulfhydryl ' ete " 
logen atoms (e.g. fluorine, chlorine, Kneali^iSerc J^***,™* ^ menU ° n ismade ° f 
„ etc., and alky, greups (e.g. methyl, ethyl £££ ) " ^ ^ <** m6th0Xy ' ^ Prop0Xy « 
R« may be different depending on the corresponding methylene chains 

-th^P^^^ 

butyi. naphthyimethy., ete ). ' C ~ 5 **'M group (e.g. benzyl, phenethy., phenvlpropyl, phenyl- 

feobCy.!va?^ 
andisSono^rj^^ 

and cyctohexan^S^ ^^^^ ^P^necarbonjl 
groups (benzoyl. P-toluo* £^ ethaneaulfonyl and propanesulfony.), amy. 

propionyl, hydroatropoy. and phenZtyr^ aZ alkenTJ T "F* ^ (phenylacetyl ' P^'- 
suKony, g roups (benzenesu Jny, L SeZ^Z)^Z SS ^ *" W,) " d ^ 

butoxycarbonyl,pentyloxyca^nv7^ butoxycamonyl. tert-butoxycarbonyl, sec- 

55 etc.) and 5-membered heterocyclic residue contain™ oneta Z~ «T ♦ * 9 ^ (e ' 9 - ^ 
optionally substituted hydroxy^ rouD men^i^Hf «n ! ° X9e " at0m - * the s "bstituent of said 



40 



45 
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bonyl, butoxycarbonyl tert-butoxycarbonyi and sec-butoxycarbonyl). As the substituent of said optionally car- 
bamoyl group, mention is made of lower alkyl groups (e.g. methyl, ethyl and propyl), cycloaikyl groups 
(e.g. cyclopropyt, cydobutyi, cydopentyi and cyclohexyl), phenyl group, benzyl group and optionally esterified 
carboxyl groups (e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl). As the substitutents of said option- 
ally substituted phenyl group or optionally substituted cycloaikyl group, mention is made of lower atkyf 
groups (e.g. methyl, ethyl and propyl) and lower C,^ alkoxy groups (e.g. methoxy, ethoxy and propoxy). Said 
5-membered heterocyclic residue may have 1 or more substitutents at any possible positions. Examples of such 
substituents include lower alkyl groups (e.g. methyl, ethyl and propyl) and oxo. Further, said heterocyclic 
group may cooperate with a benzen ring to form a fused ring. 

Said aryloxycarbonyl group may have 1 or more substituents at any possible positions. Examples of such 
substituents include lower C,^ alkyl groups (e.g. methyl, ethyl and propyl), lower alkoxy groups (e.g. me- 
thoxy, ethoxy and propoxy) and optionally esterif ied carboxyl groups (e.g. methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl). 

Also, the optionally esterified carboxyl group shown by Y may be thioesterified. 

Example substituents of optionally substituted hydroxy! group shown by Y include lower alkyl groups 
(e.g. methyl, ethyl, propyl, isopropyl, butyl and t-butyl), Cm cycloaikyl groups (cyclopropyl, cydobutyi, cydo- 
pentyi and cydohexyl), aryt groups (e.g. phenyl, 1-naphthyl and 2-naphthyl) and aralkyl groups (e.g. benzyl 
and phenethyl). 

Example substituents of optionally substituted amino group shown by Y indude lower alkyl groups (e.g. 
methyl, ethyl, propyl, isopropyl, butyl and t-butyl), C M cydoalkyl groups (cydopropyl, cydobutyi, cydopentyi 
and cydohexyl), aryl groups (e.g. phenyl, 1-naphthyl and 2-naphthyl) and aralkyl groups (e.g: benzyl and phe- 
nethyl). Also, two substituents on a nitrogen atom may cooperate therewith to form a cyclic amino group. Ex- 
amples of such cydic amino groups indude 1-azetidinyl, 1-pyrrolidinyi, piperidino, morpholino, 1-piperazinyl, 
and 1-piperazinyl having a lower alkyl group (e.g. methyl, ethyl, propyl, etc.), an aralkyl group (e.g. benzyl, 
phenethyl, etc.), an aryl group (e.g. phenyl, etc.) or the like at the 4-position. 

Example substituents of optionally substituted phenyl group shown by Y indude optionally substituted lower 
alkyl groups (e.g. methyl, ethyl, propyl, isopropyl, butyl and t-butyl), lower alkoxy groups (e.g. me- 
thoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy), optionally esterified carboxyl groups (e.g. methoxycar- 
bonyl, ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl and sec- 
butoxycarbonyl), optionally substituted phenyl groups, optionally substituted amino groups and a N-containing 
heterocydic residue having hydrogen atom capable of being deprotonated. 

As the substituent of said optionally lower alkyl group or said optionally substituted phenyl group, mention 
is made of optionally esterified carboxyl groups (e.g. methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, iso- 
propoxycarbonyl, butoxycarbonyl, tert-butoxycarbonyl and sec-butoxycarbonyl). As the substituent of said op- 
tionally substituted amino group, mention is made of lower alkyl groups (e.g. methyl, ethyl and propyl). 
Said N-containing heterocyclic residue indudes tetrazol-5-yl,2,5-dihydro-5-oxo-1 ,2,4-oxadiazol-3-yl, 2,5-dihy- 
dro-5-oxo-1 ,2,4-thiadiazoI-3-yl. 

Example substituents of optionally substituted carbamoy group shown by Y indude lower alkyl groups 
(e.g. methyl, ethyl, propyl, isopropyl, butyl and t-butyl), cydoalkyl groups (cydopropyl. cydobutyi, cydo- 
pentyi and cydohexyl), aryl groups (e.g. phenyl, 1-naphthyl and 2-naphthyl) and aralkyl groups (e.g. benzyl 
and phenethyl). Also, two substituents on a nitrogen atom may cooperate therewith to form a cyclic amino 
group. Examples of such cydic amino groups indude 1-azetidinyl, 1-pyrrolidinyl, piperidino, morpholino, 1-pi- 
perazinyl, and 1-piperazinyt having a lower C,^ alkyl group (e.g. methyl, ethyl, propyl, etc.), an aralkyl group 
(e.g. benzyl, phenethyl, etc.), an aryl group (e.g. phenyl, etc) optionally substituted with halogen (e.g. fluorine, 
chlorine, bromine, iodine) or the like at the 4-position. Further, said piperidino may cooperate with a benzene 
ring to form a fused ring. 

Examples of N-containing heterocyclic residue having hydrogen atom capable of being protonated shown 
by Y include tetrazol-5-yl. 2,5-dihydro-5-oxo-1 f 2,4-oxadiazol-3-yl, 2,5-dihydro-5-oxo-1^,4-thiadiazol-3-yl. 
As the substituent of ring A, mention is made of halogen atoms (e.g. fluorine, chlorine, bromine, iodine), 
optionally substituted lower alkyl groups (e.g. methyl, ethyl, propyl, butyl and tert-butyi), C t _4 optionally 
substituted lower alkoxy groups (e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy and tert-butoxy), nitro 
group and cyano group. The ring A may have 1 to 3, preferably one or two, of these substituents. And, these 
substituents may form a ring with each of the adjacent substituents. As the substituent of said optionally sub- 
stituted lower alkyl group or optionally substituted lower alkoxy group, mention is made of halogen atoms (e.g. 
fluorine, chlorine, bromine, iodine), and 1 to 3 of these halogen atoms may be substituted on an optional pos- 
ition. 
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And, when X is shown by the formula 



-+ CH 2V E -<iH+fr 

wherein symbols are of the same meaning as defined above. E is preferably a bond or -CONH-. When E is 
£n,S~' P J? e T^ ""i " =1 " m=2, " =1, es P ecia,, V m=1 . " =1 - »his case. R, is preferably hydrogen atom 

12? ! nd3 - ,nd ° , y' methyl ' especia,, y h y dro 9 e " atom «d 3-inddylmetl^.VW,enEl8-CONH-.Yb7referabS 
carboxyl group and esterif ied carboxyl group, especially carboxyl group Preierawy 

atonT «nll^? rable T mp,6S ° f substi,uentsof the ri"9 Ainclude no substituent, lower alkoxy or a halogen 
atom, and met hoxy or chlonne atom is especially preferable, 

ino^nv the „ com P°" nd <»■ ('*) or ('"). me "«°n is made of pharmacologically acceptable salts including 

? "r d T h '° ri f ' ^r^^- ■** " itrate . etc., organic acid 

S£Z «!.'f T ' ^ marate ' maleate ' to,uensu| fo"ate, methanesulfonate, eta, metal salts such as 
soduim salt, potass.um salt, calcium salt, aluminium salt. etc. and basic salts such as Wethylamine saTgua- 
n.d,ne salt, ammonium salt, hydrazine salt, quinine salt, cinchonine salt, etc 9 

-(I) or F th?formura P (n? nt * " * C ° mp0und re P rese "««« by the formula 




X-Y 



Th^ir" ! 3Ch K f !5? Symb °' S ' S ° f the Same meanin9 as def ined above or a Pharmaceutical^ acceptable salt 
thereof, by subjecting a compound represented by the following formula: 

R.R, 



wherein W is 



™ IL* 8 ! S ha! T (e :°- flUOrine ' ° h,0rlne ' br ° mine and iodine > or "°SOaCH 9 or other symbols are of the 
same meaning as defined above, to a cyclization reaction. 

Methods of producing compounds of this invention are described below: 

Among the compounds of formula (I) and (1% compounds represented by the formula (la) 
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5 




(la) 



, wherein R4 stands for a alkyl group or aralkyl group, and other symbols are of the same meaning as 
10 defined above, can be produced by the following methods. 

2-aminobenzophenones as the starting material can be synthesized by, or in accordance with, the method 
described in D.A. Walsh, Synthesis, 677 (1980) or the method cited in said reference. 

[Method A] 



20 



25 



30 



35 



40 



45 



50 
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[Method B] 



5 




45 



50 



55 
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[Method C] 





45 , wherein 2 stands for a halogen atom, and other symbols are of the same meaning as defined above. 

The reactions from the formula (II) to the formula (IV) and from the formula (VIII) to the formula (IX) in 
the above-mentioned [Method A] or those from the formula (X) to the formula (XI) and from the formula (XIV) 
to the formula (XII) in the above-mentioned [Method B] can be carried out by utilizing a perse known acylation 
reaction. For example, the acylation reaction of this invention can be conducted in a solvent exemplified by 

so an ether-type solvent such as diethyl ether, tetrahydrofuran, dioxane, etc., a halogen-type solvent such as di- 
chloromethane, dichloroethane, chloroform, carbon tetrachloride, etc., a hydrocarbon-type solvent such as 
benzene, toluene, hexane, heptane, etc., dimethylformamide, dimethyl sulfoxide, etc., and, depending on nec- 
. essity, in the presence of water and a base (e.g. an organic base such as 4-dimethyiaminopyridine, triethyia- 
mine, triethylenediamine, tetramethylethylenediamine, etc. an inorganic base such as sodium hydrogencar- 

55 bonate, potassium hydrogencarbonate, sodium carbonate, potassium carbonate, sodium hydroxide, potassium 
hydroxide, etc, sodium hydride, potassium hydride), among others. Relative to one mole of a compound rep- 
resented by the formulae (II), (VIII), (X) and (XIV), acid chloride and methanesulfonyi chloride by the formula 
(III) and ester of 4-chlorof6rmy1 butyric acid are usually employed in an amount of 1 to 1 0 mol., preferably 1 to 
3 mol. And, the reaction time usually ranges from about 1 to 48 hours, preferably from about 5 to 10 hours. 
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The reaciton temperature ranges from - 50 to 100«>C, preferably from about 0 to 50°C 

br '™ m ! *■ and ' de P endi "9 ° n ™»ce«lty, in the presence of a base (e.^ sodium hy 

■*»»" by the fbn™i, (IX). Ih. fc™* m and tBe M ioh =^ew 

£11). « base as exemplified above is employed in an amount usually ranging from 1 to 5 rS^referXfem 

Jain ^ 7,16 reaC ?'° n temPeratUre ran96S tom - 20 i 200«C 9 preferab^ fZ 20 to ^ te 

reaction tone ranges usually from 1 to 20 hours, preferably from 2 to 5 hours 

formu^mTnd^H- f ° rmU,a ^ * 0-0 [MeU,0d A] 030 be in a " alcohol shown by the 

Im^Th P0Und Sh ° W !! ty * he f0rmU ' a (la " } Can be produced in "ccorfance with a conventional method 
Among the compounds shown by the formula (I) and (.■), a compound represented by the f^muTa (ib) 




(CH 2 ) m COCH Ub) 



attMnriA ^ metal hydroxide (sodium hydroxide, potassium hydroxide, barium hydroxMe Ittlhi^i m/droxicto^ 
A compound shown by the formula (lb*) 
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5 




10 , wherein symbols are of the same meaning as defined above, can be produced by subjecting a compound 
shown by the formula (lc*) 




(IC) 



20 

, wherein symbols are of the same meaning as defined above, to oxidation. The solvent then to be used may 
be any one so long as it does not hamper the reaction, which is exemplified by acetone, dioxane, tetrahydro- 
turan, dichloromethane, dichloroethane or chloroform. As the oxidizing agent, permanganate, chromic acid or 
nickel peroxide can be used, for example. In this case, the oxidizing agent is used in an amount ranging from 
25 0.5 to 20 mol. equivalents, preferably from 1 to 3 mol. equivalents, relative to one mol. of the compound shown 
by the formula (lc'), the reaction temperature ranges from 0 to 100°C, preferably from 15 to 50°C and the re- 
action time ranges from 0.5 to 5 hours, preferably from about 1 to 2 hours. 

Among the compounds to be used as intermediates for synthesizing a compound of formula (I) or (V), a 
compound shown by the formula (XIX) 

30 



35 




(XT.X) 



, wherein symbols are of the same meaning as defined above, can be produced by allowing a compound shown 
AO by the formula (lb) to react with di phenyl phosphor yi azide in a solvent in the presence of a base, then by proc- 
essing the resultant with an acid in a solvent The solvent to be used in the reaction between a compound 
shown by the formula (lb) and diphenylphosphoryl azide may be any one, so long as it does not hamper the 
reaction, which is exemplified by dimethylformamide, a halogen-type solvent such as dichloromethane, chloro- 
form or dichloroethane and an ether-type solvent such as ether, tetrahydrofuran or dioxane. Typical examples 
45 of the base to be employed include triethylamine, 4-dimethylaminopyridine, triethylenediamine and tetrame- 
thylethylenediamine. Relative to 1 mol. of a compound shown by the formula (lb), 1 to 10 md. equivalents, 
preferably about 1.5 to 3 mol. equivalents, of diphenylphosphoryl azide is employed. The reaction temperature 
ranges from -20 to 50°C, preferably from 0 to 20°C, and the reaction time ranges from 0.5 to 5 hours, preferably 
from about 1 to 2 hours. 

so in the case of processing the product obtained by the above-described reactions, the solvent to be used 

is exemplified by water, dioxane, dimethylformamide eta, and, as the acid to be employed, a mineral acid such 
as sulfuric acid, hydrochloric acid, nitric acid or hydrobromic acid can be exemplified. The reaction temperature 
ranges from 20 to 200°C, preferably from about 50 to 100°C, and the reaction time ranges fro 0.5 to 5 hours, 
preferably from about 1 to 2 hours. 

55 Among the compounds represented by the formula (I) and (!'), a compound shown by the formula (Ic) 
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< CH 2>*OH (Ic) 



10 



15 



20 



25 



30 



35 



^^:si:s:s: n b : r uced by a 

duced by processing the compound sho wn by ^he telL ITT ^ by the f0m,U,a < ,c > «n be pro- 
minum hydride. sodL aluminU n^Ts^d um ZnviS ? 3 ,ne,a, hydride C ° mp,ex < e * ,i,hium alu " 
propanol. butanol etc.) or a non-ZS £^.^£J2 ! P,O,0niC S °' Vent (e ' 9 - methano1 ' etha "°' 
one mo., of the compound sh J bXfoTmu a laf ■rh^^ h H ydrohJra . n ' d '' OXane **> Re,at " e to 
amount ranging usually from 0.3 to 5 mol TqXatente ^17 ^ ^ T** C ° rnpOUnd is used in a " 
temperature ranges from -20°C to 100°C SSffr^n? ¥rJT^ 5 * 2 ^ e " uiva,ents - ™e reaction 
hours, preferably from about 1 to 3 ho Js' * 2 ° C ' T " e reaCti ° n ° me ran 9 es fr <™ °-5 to 10 

com^sZn SZ^S^^S * T" 3180 by the «*• -*n of a 

be produced by addig ^^7^^^^^^"' * "" *™ uta « - 
acid then by processing the resultant azide^mpound L aV^T ?P° " 8 SOlVent the presence of a " 
of azidation, for example. 0.5 to 3 preSv^ToTs Z » , V** « 8 base - ,n the m «™ 

to 1 mol. of a compound of (XdJ aSSi invone^n^ >0-ta " nitrite ' fe «"P'°y*° re.ative 

reaction, typically exemp.if ied by a^ t fand suT* S**"! 8< V° n9 83 " d ° eS " 0t ham " er tha 
^C.preferablyOtoSX.andthLeacbonina?^ 

The method of converting the azide of thusThtain!!. * preferab| y ab °"t 10 to 30 minutes, 

ample, use of. as the bJL T '* ta *» ^ COm ^- *» » 
carbonate. potassium. carbonate. sXmC^ ^S^?' T^"™ Mrogencarbonate. sodium 
organic solvent (e.g. an alcohol-tyoe sdvenSS' T hydr ° X ' de ° r the like in «ateroran aqueous 
type solventW as ^LZnTl^Z^^Z^ ^ ,ike ' " 

ranges from 20 to 200-C. preferably from 50 "to n^ ^ ^^S^"' 6 ' etC ) " Thereac «°n temperature 
preferably from about 15 " to 30 m50t ° 1<WC ' andthe react '°" «rne ranges from 5 minutes to 2 hours. 

The compound shown by the formula (XX) 




« Vs^n. / ■ (XX) 



45 



50 



like the method employed in the case £3ESS £Z52 S^E™* «■ <*" be ■«*— •* 
compound shown by the formula (XIX> to di«™Z/Z,^l ? ( } * wn the corn P° und (XIX). subjecting a 
acid or hydroiodic add. then by he2S ZST?'"' inh ' droch,oric «* Wromic 

to 200»C. preferably form 50 to 100X " and th ^nZ7^ ^ B T**™ tem P erature ™9 aa from 20 
about 15 to 30 minutes. W " t " ne ranses from 5 m,n "»»» *° 2 hours, preferably from 

Among the compounds represented by the formuia (,) and (,-). a compound shown by the formu.a (,d) 



55 S^s^^ O 0 R? R 




(CH 2)m c ^-(CH) n y (2d) 
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, wherein V stands for, among the definitions given to Y as above, esterif ied carboxyi group and hydroxy! 
group, and other symbols are of the same meaning as defined above, can be produced by subjecting a conn- 
pound shown by the formula (lb) to condensation with a compound represented by the formula (XXI) 

5 

NH (CH) n Y (XXI) 

10 

, wherein symbols are of the same meaning as defined above, more specifically, the compound (lb) and the 
compound (XXI) are subjected to condensation in a solvent by using a condensing agent, and, upon necessity, 
in the presence of a base. The solvents to be employed are exemplified by hydrocarbon-type solvents such 
as benzene, toluene, hexane, heptane etc., halogen-type solvents such as dichloromethane, dichloroethane, 

15 chloroform carbon tetrachloride etc., ether-type solvents such as ethyl ether, tetrahydrofuran, dioxane, etc., 
acetonitrile, dimethylformamide, etc. As the base, use is made of, among others, triethylamine, 4-dimethyl ami- 
nopyridine, triethytenediamine and tetramethyl ethylenediamine. As condensing agents, mention is made of 
those to be employed for peptide synthesis, which are exemplified by, among others, cyclohexyl carbodiimide, 
diethyl cyanophosphate and 1-ethy1-3-(3-d|methylaminopropyi)carbodiimide. Relative to one mol. of the com- 

20 pound shown by the formula (lb), a compound represented by the formula (XXI) is used in an amount ranging 
from 0.5 to 2 mol. equivalents, preferably from 1 to 1.2 mol. equivalent, and a condensing agent is used in an 
amount ranging from 0.5 to 5 mol. equivalents, preferably 1 to 2 mol. equivalents. The reaction temperature 
ranges from 0 to 100°C, preferably from 20 to 50°C, and the reaction time ranges from 0.5 to 24 hours, pre- 
ferably from about 1 to 5 hours. 

25 Among the compounds represented by the formula (I) and (!'), a compound shown by the formula (le) 



30 




(le) 



35 , wherein symbols are of the same meaning as defined above, can be produced by allowing a compound (lb) 
to react with diphenyl phosphoryl azide in a solvent in the presence of a base, then by allowing the resultant 
compound to react with a compound (XXI). As the solvent to be employed in the reaction between the com- 
pound (lb) and diphenyl phosphoryl azide, any one can be used so long as it does not hamper the reaction, 
which is exemplified by dimethylformamide or a halogen-type solvent such as dichloromethane, chloroform, 

40 dichloroethane etc., and an ether-type solvent such as ether, tetrahydrofuran, dioxane etc. The base to be em- 
ployed is typically exemplified by triethylamine, 4-dimethyl aminopyridine, triethylene diamine or tetramethyl 
ethylenediamine. Relative to one mol. of the compound shown by the formula (lb), 1-10, preferably about 1.5 
to 3 md. equivalents of diphenyl phosphoryl azide is employed. The reaction temperature ranges from -20 to 
50°C, preferably from 0 to 20°C, and the reaction time ranges from 0.5 to 5 hours, preferably from about 1 to 

45 2 hours. 

The solvent to be employed in the reaction between the compound obtained thus above and a compound 
shown by the formula (XXI) is exemplified by a halogen-type solvent such as dichloromethane, dichloroethane, 
chloroform etc., an ether-type solvent such as ether, tetrahydrofuran, dioxane etc., acetonitrile, dimethylfor- 
mamide, among others. And, depending on necessity, a base is employed. As the base, mentioned is made 
so of an organic base including triethylamine, 4-dimethyl aminopyridine, triethylenediamine and tetramethyl ethy- 
lenediamine. Relative to one mol. of the compound (lb), 0.5 to 3, preferably 1 to 1.5, mol. equivalents of the 
compound (XXI). The reaction temperature ranges from 0 to 150°C, preferably from 30 to 100°C, and the re- 
action time ranges from 0.5 to 24, preferably about 1 to 3, hours. 

Among the compounds represented by the formula (I) and (T), a compound shown by the formula (If) 

55 
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II f 



(CH 2 ) m -KH-C-(CH) n Y 



(If) 



10 



nf7i e Y?l!! Sym , b0lS V ° f the S3me meani " 9 38 defined above ' 03,1 be P"xJ"ced by subjecting a compound 
of (XIX) to condensation with a compound represented by the formula C" " compound 



i (XXII) 



8 



fS 



20 



25 



HOC-(CH) n Y 



(XXII) 



• wherein symbols are of the same meaning as defined above. This reaction can be conducted in completely 
the same manner as in the production of the compound (Id) «™u«eo in completely 

Among the compounds represented by the formula (I) and (F). a compound shown by the formula (Ig) 




ra -£'-(CK) n - r 



30 



40 



45 



50 



55 



■wherein E stands for. among the definitions given above.oxygen atom or-NH-, and other symbols are of 

1 c^ZnTh" 19 I 3 T? ^ * Pr<X,UCed by a,,0wi "9 a snown by the fa£ a (IS « 

a compound shown by the formula (XIX) to react with a compound represented by the formula^ ) 



T 6 

2 ' — ( CH ) — y 

35 ' n (XXIII, 



. wherein symbols are of the same meaning as defined above. More specifically the compound flcl or th* 
compound (XIX) s allowed to react with the compound (XX..I) in an alcohoi-type sTe^as met ha o. 

d Ll^' bUtan °' e,C - a " 6ther - type SO,vent such as dieth * «*her. teLydrofuran Sioxane 2c £ 
d^ethylfbrmam.de. among othere. in the presence of a base including an inorganic base such TZvnto 
drogencarbonate, potassium hydregencarbonate, sodium carbonate potassium carbo^te etc a^oTanl 
base such as tnethyiamine. 4-dimethyl aminopyridine. tnethylenediamtoe, te JmeTh^Xe^ed etc 

pound (XXIII) is used, and, relative to one mol. of the compound flc) or OCDO 1 tn * nlfeJjL , , , 
eou^ te nts of the base is used. The reacbon temperetu^nTes fr^O Sc Z££EZi to fo!E 
and the react™ bme ranges from 0.5 to 24 hours, preferably from about 1 to 3 noure 

Among the compounds represented by the formula (I) and (.'), a compound shown by the formula (Ih) 




CH 2>m-S-(CH)v <ih) 



wherein symbols are of the same meaning as defined above, can be produced by allowing a compound OOO 
to react with a compound represented by the formula (XXV) «»owmg a compound (XX) 
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I* 

HS-(CH) n Y (xxv| 

, wherein symbols are of the same meaning as defined above. The solvent to be employed is a non-protonic 
solvent exemplified by ethyl ether, tetrahydrofuran, dioxane, acetonitrile, dimethylformamide or the like. De- 
pending on necessity, an inorganic base such as sodium hydrogencarbonate, potassium hydrogencarbonate, 

10 sodium carbonate or potassium carbonate, an organic base such as triethylamine, 4-dimethyl aminopyridine, 
triethylenediamine or tetramethyl ethylenediamine, sodium hydride, cesium fluoride or the like may be used. 
Relative to one mol. of the compound (XX), 0.5 to 5, preferably 1 to 2, mol. equivalents of the compound (XXV) 
is employed. The reaction temperature ranges from 0 to 200°C, preferably 20 to 100°C, and the reaction time 
ranges from 1 0 minutes to 5 hours, preferably from about 30 minutes to 2 hours. 

15 Among the compounds represented by the formula (I) and (I'), a compound shown by the formula (li) 



20 




i 6 

(CH 2 ) m -E-(CH) n COOH (li) 



25 . wherein symbols are of the same meaning as defined above, can be produced by subjecting a compound 
represented by the formula (Ij) 



30 




35 

, wherein V stands for, among the groups defined by Y as above, esterif ied carboxyl group, and other symbols 
are of the same meaning as defined above, to hydrolysis. More specifically, the hydrolysis is conducted in a 
solvent such as water, methanol, ethanol, propanol or butanol in the presence of an alkali metal hydroxide (e.g. 
sodium hydroxide, potassium hydroxide, barium hydroxide or lithium hydroxide), sodium hydrogencarbonate, 

40 potassium hydrogencarbonate, sodium carbonate or potassium carbonate, or, in the presence of a mineral acid 
(e.g. nitric acid, hydrochloric acid, hydrobromic acid, iodic acid or sulfuric acid) or trrfluoroacetic acid, at tem- 
peratures ranging from 1 0 to 1 50°C, preferably from 1 0 to 50°C. While the reaction time varies with the reaction 
temperature, it ranges usually from 1 to 24 hours, preferably from about 2 to 1 0 hours. 

While the compound represented by the formula (I") of this invention has a squalene synthetase inhibiting 

45 action and an antifungal action, among the compounds used in the present invention, there are compounds 
capable of inhibiting other enzymes in the pathway of cholesterol biosynthesis. Be the matter as it may, the 
compound represented by the formula (I") of this invention inhibits biosynthesis of cholesterol, which is useful 
for the prophylaxis or therapy of hypercholesteremia or coronary sclerosis of mammals (e.g. mouse, rat, rabbit 
dog, cat, cow, pig and human being) and, further, for the prophylaxis or therapy of fungus infections: 

so Said compound (I") can be administered to man orally or non-orally. The orally administrate compositions 

may be in a solid or liquid form, more specifically tablets (including sugar-coated tablets and f am-coated tab- 
lets), syrups, emulsions, suspensions or the like. These compositions can be prepared by a perse known meth- 
od and contain carriers or excipients conventionally used in the field of pharmaceutical preparation, for exam- 
ple, carriers or excipients such as lactose, starch, sucrose or magnesium stearate for preparing tablets. 

55 The non-orally administrate compositions are exemplified by injections and suppositories, and the injec- 

tions include hypodermic injections, intradermal injections and intramuscular injections. These injections can 
be prepared by a per se known method, more specifically, by suspending or emulsifying the compound of this 
invention in a sterile water or oil conventionally used for preparing injectable compositions. The aqueous liquid 
to be used for preparation of injections include physiological saline solution and isotonic solution, and, depend- 
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« SSSISS """" 8,80 <temonsWtt b ~* d •^*«" «*% - — — * 

configuration. unless^tterTe s^d " ^ " 0m " may be present in ami "° * * of the L- 



Tip or Y : Tryptophan 

SerorS : Serine 

Asp or D : Aspartic acid 

Glu or E : Glutamic acid 

Me : Methyl 

Et : Ethyl 

Ph ; Phenyl 

[Examples] 



Reference Example 1 
W7-ch.o«>^^ 

(1) Ethyl 3^N-[2-(2.chlo ro benzoylH.chloIphenyll carbamoyUacrylate 
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Elemental Analysis for C 19 H 15 CI 2 N0 4 : 




Calcd.: 


C 58.18; 


H 3.85; 


N3.57 


5 


Found : 


C 58.27; 


H 3.88; 


N3.48 



(2) Ethyl ester of 3-[N-[2-(2-chlorobenzoyl)-4-chloro phenyl]-N-methyl carbamoyl] acrylic acid 

To a suspension of 0.15 g of sodium hydride in 20 ml of N,N-dimethyfformamide was added, while 
10 stirring under ice-cooling, 3.0 g of the crystals obtained above. The mixture was stirred for 10 minutes at 

0°C, to which was added 2.0 g of methyl iodide, then the mixture was stirred for 2 hours at room temper- 
ature. The reaction mixture was poured into ice-water, which was subjected to extraction with ethyl acetate. 
The ethyl acetate layer was washed with water and dried, from which the solvent was distilled off under 
reduced pressure to leave 2.8 g of ethyl ester of 3-[N-[2-(2-chlorobenzoylH-chlorophenyl]-N-methyl car- 
ts bamoyl] acrylic acid as an oily product. 

IRvUScrrr 1 : 1725(C=0), 1670(00), 1490, 1370, 1300, 1180, 1115, 920, 740 

'H-NMR spectrum (200MHz, CDCI 3 ) 8 : 1.27(3H.t,CH 2 CH3). 3.18(3H,s.-N CH3), 4.18(2H,q, CH a CH 3 ). 
6.78(2H,d f -CH=CH-),7.1-7.7(7H,m) 

(3) Ethyl ester of 3-[N-[4-chloro-2-(a-hydroxy-2-chlorobenzyl)phenyl]-N-methylcarbamoyl] acrylic acid 
20 In 50 ml of methanol was dissolved 2.8 g of the oily product obtained above, to which was added 0.2 

g of sodium borohydride, and the mixture was stirred for 30 minutes at room temperature. The reaction 
mixture was concentrated under reduced pressure, which was subjected to extraction with ethyl acetate. 
The organic layer was washed with water, dried and subjected to distillation under reduced pressure. Crys- 
tallization of the residue afforded 2.4 g of ethyl ester of 3-[N-[4-chloro-2-(m-hydroxy-2-chlorobenzyl)phe- 
25 nyl}-N-methylcarbamoyl] acrylic acid, m.p. 128-130°C. 





Elemental Analysis for C^H^CIaNO^IMHaO: 




Calcd.: 


C 58.19; 


H, 4.76; 


N3.39 


30 


Found : 


C 58.38; 


H.4.79; 


N3.31 



(4) * Ethyl trans-7-chloro-5-(2-chlorophenyl)-1,2,3,5-t^ 
acetate 

In 30 ml of ethanol was dissolved 2.2 g of the crystals obtained above, to which was added 1.5 g of 
potassium carbonate, and the mixture was stirred for 3 hours at room temperature. The reaction mixture 
was concentrated under reduced pressure. To the concentrate was added water, which was subjected to 
extraction with ethyl acetate. The organic layer was washed with water and dried, followed by distilling off 
the solvent under reduced pressure. The residue was purified by means of a silica gel chromatography 
(eluent, hexane:ethyl acetate = 3:1) to afford 1.85 g of ethyl ester of trans-7-chloro-5-(2-chlorophenyl)- 
1,2,3,5-tetrahydro-1-methyl-2-oxo-4,1-benzoxazepine-3-acetic acid as crystals, m.p. 147-148°C. 

Elemental Analysis for C 20 H 19 C1 2 NO« : 

Calcd.: C 58.84; H 4.69; N 3.43 
Found : C 58.76; H 4.79; N 3.28 

Reference Example 2 

Ethyl trans-7-chloro-5-(2-chlorophenylH^ 
acetate 

(1) N-c^dohexyImethyl-4-chIoro-2-[a-hydroxy-(2-chlorophenyi)methyI]aniline 

. In 50 ml of glacial acetic add was dissolved 5.0 g of 4~chloro-2-[a-hydroxy-(2- 
chlorophenyl)methyl]aniline. To the solution was added 2.5 g of cydohexane carboxaldehdye. To the mix- 
ture was added, while stirring under ice-cooling, 1 .06 g of sodium borohydride in the course of 40 minutes. 
The reaction mixture was poured into ice-water, which was subjeded to extraction with ethyl acetate. The 
organic layer was washed with a d flute aqueous solution of sodium hydroxide, then with water, followed 
by drying. The solvent was distilled off under reduced pressure to leave 6.2 g of N-cydohexylmethyf-4- 
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chlorQ.2-[a-hydroxy-(2-chlorophenyl)methyl]annine as crystals, m.p. 91-92«C. 



Elemental Analysis for CaHtgCfeNO* 


Calcd.: 
Found : 


C 58.84; 
C 58.76; 


H 4.69; 
H 4.79; 


N3.43 
N3.28 



added ?™lt me «?T WaS diSS ° ,Ved 60 9 the Cf y sta,s obtained ^ove To the solution was 

added dropw.se. wh.le sbrnng under ice-cooling. 2.8 g of monoethyi ester of fumaric acid chlondT^i 
ubon ,n 20 I of methylene chloride) in the cou.se of 30 minutes. T^e react* ^5212^22 for 20 
minutes at room temperature, which was washed with water, dried and subfect^ to i^enStton uJl 

IRvSScm-i : 3400(OH), 2940, 1730(C=O). 1660(C=O). 1630, 1300. 1180. 1040 

blo^epTn^ 

100 ml of K ethan ° l was dissolved 6.5 g of the oily product obtained above, to which was added 5 o 
ofpotass.um^rbonate.andthemix^^^ 

D^t^ Th er -I< aS was with water and dried - fro" 1 which was distilled off the solvent under ^uced 

= 8?) to JSdT oTlT'f ° f 8 SOiCa 961 (eluent. hexaneX^eS 

8.1) to afford 5.2 g of ethyl ester of 3,5-trans-7-chloro-5-(2-chlorophenyl)-1-cyclohexvlmeth^ 121s 
,p N ^f d ^-ox<M,1.ben 2 oxa2epine-3-acetic acid as a powdery product. ^ ydohex y ,meth y'-''- 2 ^ 5 - 
IRvrcm-1 : 2940, 1740(C=O), 1680(C=), 1600. 1490, 1380 1270 



Elemental Analysis for CajH^CIaNO* 


Calcd.: 
Found : 


C 63.68; 
C 63.48; 


H 5.96; 
H 5.98; 


N2.86 
N2.71 



Reference Example 3 

l^SESST ^ " Refere " Ce **** * ""P™* sho - * ^abie 1 through 
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Example 1 

- 6 were" SET* pn "" d - 38 Referenc * 2. compounds shown in Table 5 and Tab.e 
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In a mixture of 10 ml of methanol and 4 ml of water was suspended 0.5 g of ethyl ester of 3,5-trans-7- 
chloro-5-(2-chlorophenyl)-1-methyM^ acid. To the sus- 

pension was added 0.8 g of potassium carbonate, and the mixture was stirred for 3 hours at 60°C. The reaction 

5 mixture was concentrated under reduced pressure, to which was added water, followed by extraction with ether. 
The aqueous layer was acidified with dilute hydrochloric acid, followed by extraction with ethyl acetate. The 
organic layer was washed with water and dried, followed by concentration under reduced pressure. The con- 
centrate was purified by means of a silica gel chromatography to afford 0.21 g of 3,5-trans-7-chloro-5-(2- 
chlorophenyl)-1-methyl- 1,2 f 3,5-tetrahydro-2-oxo-4,1-benzoxazepine-3-acetic acid as crystals, m.p. 211- 

10 213°C. 





Elemental Analysis for C l8 H 16 Cl2N0 4 : 




Calcd.: 


C 56.86; 


H 3.98; 


N3.68 


15 


Found : 


C 56.86; 


H 4.24; 


N 3.53 



Reference Example 5 

By substantially the same procedure as in Reference Example 4, compounds shown in Table 13 through 
Table 15 were obtained. 
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Reference Example 6 

Trans- 1-benzyl-7-chloro-5-phenyl-2-oxo-1 ,2 4 3,5-tetrahydn>4 ? 1-benzoxazepine-3-acetic acid 
0.3 g of the ethyl ester of trans- 1-benzyl-7-cWorc-5-phen^^ 
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^acetic acid disdosed in JPA S57(1982)-35576 was subjected to hydroiysis in the manner to be described in 

^ eferenCe Exa ? ,e 4 to afford °' 12 9 of trans.1.benz y |.7-chlor^5.phenyi-2-oxc,1 f 2S^ 
tetrahydro-4,1-benzoxazepine-3-acetic acid as a white powdery product. 

Example 3 

Ethyl ester oftans-1-isobutyl-2-oxo-5-(o-tolvl)-1 ,2,3,5-tetrahydro-4.1-berizoxazepine-3-acetic acid 

(1) 2-lsobutylammo-a-(o-tolyl)benzyl alcohol 

in S uS^ rn t i h n0 " a " (O " t0,y,,benZyl . a,COh ° l (2 5 9) 3nd fe0butyl a,dehyde < 1 - 17 reactfo " « conducted 
IRvlScm- 1 : 3400(OH); 1720, 1655, 1630(C=O,C=C) 

each m), 3.9-4.5(3H.m), 5.9-6.4(2H.m), 6.6-6.9(1 H,m), 6.95-7.9(8H m) 

(2) Ethyl ester of 3-[N-[2-(a-hydroxy-2-methylbenzyl)phenyl-N-isobutyl]carbamoyl]acrylic acid 
aJUfST! k?," 1 !?^ manneras in R^rence Example 2 (2), 2-isobuty1amino-a-(o-tolyl)benzyl 

2S?h2 ? IS ft, °2 ab ° Ve W3S a ' l0Wed 10 re3Ct With ft,maric acid chtoride rnonoethyl ester to 
g^e ethyl estero^J^a-hydmxy-^methylbenzylJphenyl-N- isobutyl]carbamoyl]acrylic acid (3.1 g) as 
an oily product IRv»cm-i:3400(OH); 1720, 1655, 1630(C=C,C=O) 

^anT/^MM^ 00 ^^ * : 0 7 - 1 - 1 < 6H ' m )' 1-21(3H.W=7.0H2), 1. 5-2.0(1 H.m). 2.29(3H,s), 2.0- 
2 . 3 and 2.9-3.1(1H, each m). 3.9-4.5(3H.m), 5.9-6.4(2H,m), 6.6-6.9(1 H,m). 6.95-7.9(8H m) 

(3) Ethyl ester of trans- 1-isobutyl-2-oxo-5-(o-tdyl)-1,2.3,5-tetrahydro^,1-benzoxazepine-3-acetic acid 
ohJ^ T^ e *T n T aS 5 Reference ^P' 0 2 < 3 >- et "y« ester of 3-[N-[2-(a-hydroxy-2-methylbenzyl) 

^ ^ ]C !f am ,° yn aCry,iC 8Cid (1 8 9) W3S ^'l**** to reaction - Th ° reaction product was ays! 
talhzed from water-ethanol to give ethyl ester of trans-1-isobutyl-2-oxo-5-(o-toluyl)-1 ,2,3,5-tetrahydro-4 1- 
benzoxazepine-3-acetic acid (2.41 g) as prisms, 88°C-90°C ^nyoro-4,i 
IROarr 1 : 1730, 1670(C=O) 



Elemental Analysis for C24H29NO4: 


Calcd.: 
Found : 


C 72.89; 
C 73.18; 


H 7.39; 
H 7.25; 


N3.54 
N3.54 



Example 4 



18 wereoSfn n ed ally *"* Sy " thetiC PTOCedure as in Examp,e 3 ' "-"pounds listed in Table 17 and Table 
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Trans-1-isobutyl-2-oxo-5-(o-to^^ acid 

In substantially the same manner as in Reference Example 4 f ethyl ester of trans-1 -isobutyl-2-oxo-5-(o- 
tolyl)-1, 2,3,5- tetrahydro-4,1-benzoxazepine-3-ac*tic acid (2.0 g) obtained in Example 3 was subjected to hy- 
drolysis to give trans-1-isobutyl 2-oxo-5-(o-tolyl)-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid (1 23 q) 
as prisms, m.p. 192°C - 195°C. 
IRvScm- 1 : 1735, 1650(C=O) 



Elemental Analysis for C22H25NO4: 


Calcd.: 
Found : 


C 71.91; 
C 71.86; 


H 6.66; 
H 6.78; 


N3.81 
N3.80 
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Example 6 

In substantially the same manner as in Reference Example 4, using compounds obtained in Example 4, 
compounds listed in Table 23 were obtained. 
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so Example 7 

Trans-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid piva- 
loyloxymethyl ester 

In N f N-dimethyfformamide (10 ml) was dissolved trans- 7-chloro-5-(2-chiorophenyl)-1-isobutyi-2-oxo- 
55 1 ^AS-tetrahydro-^l-benzoxazepine-S-acetic acid (0.5 g) obtained in Example 2. To the solution were added 
pivaloyioxymethy! chloride (0.43 ml), N,N-diisobutyf ethylamine (0.52 ml) and Kl (0.2 g). The mixture was stir- 
red at room temperature overnight To the reaction mixture were added water (1 00 ml) and ethyl acetate (100 
ml), followed by extraction. The ethyl acetate layer was washed with an aqueous solution of potassium hydro- 
gensulfate, an aqueous solution of sodium hydrogencarbonate and water, successively, which was dried over 
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anhydrous magnesium sulfate. The solvent was then distilled off under reduced pressure. The residue was 
FSEISST f COlUm " chromato 9 ra P"y = ethyl acetate = 10:1 to 5:1) to afford 

^emyTe^ 
IRvSScnrri : 1750, 1675{C=0) 



Elemental Analysis for C 27 H 31 CI 2 N0 6 : 


Calcd.: 
Found : 


C 60.45; 
C 60.38; 


H 5.82; 
H 5.93; 


N2.61 
N2.48 



Reference Example 7 
zoxte^n^^ 

(1) 5-Chloro-a-(2-chlorophenyl)-2-(2.4-dimethoxybenzyl)aminobenzyl alcohol 

zaldJhvH^r ?■ ^'"^^^-chloro phenyObenzyl alcohol (5.0 g) and 2.4-dimethoxy ben- 
^11? ? 9 h (5 ° ml) W8S added ' under ic ^in9. sodium borehydride (0.94 g). The 

mixture was surred for one hour at room temperature, which was poured into water (200 ml) followed by 

%t IT an W™ s ™Z™s«™ sulfate, followed by distilling off the solvent under reduced 
preduc? ^'^-^^'^P^^J^^^-^ethoxybenzylJaminobenzyl alcohol (7.5 g) as an ofly 
'EftSfT?* 8 ; SSl^ 379(3H ' S) - ""-"OH** 4-2r(2H.s), 6.15(1H.s), 6.35-7.55(1 OH.m) 

Asoluhon of fumaric acid monoethyl ester (2.24 g) and thionyl chloride (3.4 ml) in toluene (10 ml) was 
3to^for30m in utesat90-C.Thenthesolvent was distPlexioffunderreduci pressure to ^1^^ 

diLhn ^ ma ^ . m0n J 0ethy ' eSter - ThiS product and 5-chk>ro-a-(2-chlorophenyl)-2-(2.4- 
JSTS e "^ )am,nobe " 2 ); 1 alcoho1 < 5 ° 9) stained in (1) were dissolved in methylene chloride 100 

utes at room temperature. The reaction mixture was washed with water and dried over anhydrous maone- 

of a silica gel column chromatography (hexane : ethyl acetate = 2:1) to give 3- [N-[4-chloro-2-(2-chloro-a- 
hydroxybenzyl^pheny^ 

IRvSScm-1 : 3390(OH); 1720, 1610(00); 1655(C=C) 
pineTa^^^ 

»h« etha " 0 ' ( i° ml) WaS diSSClved 3 -^ N -^ chlo ~-2-(2-chloro-a-hydroxybenzyl)phenyl^N-(2,4-dime- 
™n ^ 7 J\ 9 \ the W3S Stirred for 2 houra - To the reaotion mixh "° were added water 

222 2* ace w , ( ! ml) - 1,16 mbrture was subjected 10 extraction - 71,8 eth * acetete ^ «- 

washed w,th water and dned over anhydrous magnesium sulfate, then the solvent was distilled off under 
reduced pressure. The residue was purified by means of a silica gel column chromatography to afford trar^ 

acid ethyl ester as an oily product 
IRvSScnr 1 : 1730, 1675(C=0) 
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Elemental Analysis for C^HzrCfeNOo: 




Calcd.: 


C61.77; 


H 5.00; 


N2.57 


5 


Found : 


C 62.06; 


H 5;26; 


N2.61 



Reference Example 8 

10 

Trans-7-chloro-5-(2-chlorophenyl)-1-(2^ 
cetic acid 

To a solution of trans-7-chlore^5-(2-chloroph^^ 
benzoxazepine-3-acetic acid ethyl ester (1 .0 g) obtained in Reference Example 7 in methanol (20 ml) was add- 

15 ed an aqueous solution (1 0 ml) of potassium carbonate (0.51 g), followed by stirring for one hour at 60°C. The 
reaction mixture was acidified with 1N hydrochloric acid (50 ml), which was subjected to extraction with ethyl 
acetate (1 00 ml). The ethyl acetate layer was washed with water and dried over anhydrous magnesium sulfate, 
then the solvent was distilled off under reduced pressure. The residue was purified by means of a silica gel 
column chromatography (hexane : ethyl acetate =1:1- hexane : methylene chloride : ethanol = 5:5:1 ) to afford 

20 trans-7-chloro-5-(2-chloropheny^ 

3-acetic acid (0.43 g) as a powdery product 
IRvI^cm- 1 : 1715, 1670(C=O) 





Elemental Analysis for C26H23CI 2 N0 6 : 


25 


Calcd.: 


C 60.48; 


H 4.49; 


N2.71 




Found : 


C 60.21; 


H 4.73; 


N2.72 



Example 8 

Ethyl ester of 1-benzyl-2-oxo-5- phenyl- 1,2, 3,5- tetrahydro-4,1-benzoxazep in e-3-propionic acid 
(1) 2-(5-Oxotetrahydrofuran-2-carbonyl)aminobenzophenone 

A mixture of 4.9 g of 5-oxotetrahydrofuran-2-carboxylic acid and 5.5 ml of thionyi chloride was sub- 
jected to reflux for 2 hours. Thionyi chloride was then distflled off under reduced pressure to leave 5-ox- 
otetrahydrofuran-2-carbonyl chloride. This product was mixed with 5.0 g of 2-aminobenzophenone f 200 
. ml of ethyl acetate and 200 ml of a saturated aqueous solution of sodium hydrogen carbon ate, which was 
stirred for one hour at room temperature. The ethyl acetate layer was washed with water and dried over 
anhydrous magnesium sulfate, then the solvent was distilled off under reduced pressure. The residue was 
purified by means of a silica gel column chromatography (eluent, hexane : ethyl acetate = 2:1) to give 2- 
(5-oxotetrahydrofuran-2-carbonyl)aminobenzophenone (6.5 g) as needles, m.p. 100°C - 102°C. 
IRv^cnr 1 : 3300(NH), 1790, 1690, 1640(00) 



45 


Elemental Analysis for C 18 H 16 N0 4 : 




Calcd.: 


C 69.89; 


H 4.88; 


N4.53 




Found : 


C 69.98; 


H 5.01; 


N4.41 



(2) 2-[^^benzyl-^4-(5-oxotet^ahydrofuran-2-carbony1)] aminpbenzophenone 

In 20 ml of N,N-dimethy1formamide was dissolved 3.0 g of 2-(5-oxotetrahydrofurart-2-carbony1)amh 
nobenzophenone obtained in (1). To the solution were added 1.73 m) of benzyl bromide, 2.67 g of potas- 
sium carbonate and 0.1 g of tetrabutyl ammonium iodide. The mixture was stirred overnight at room tem- 
perature. The reaction mixture was subjected to extraction with a mixture of 200 ml of ethyl acetate and 
100 ml of water. The ethyl acetate layer was washed with 0.1 N hydrochloric acid and an aqueous solution 
of sodium hydrogencarbonate, which was then dried over anhydrous magnesium sulfate. The solvent was 
distilled off under reduced pressure. The residue was purified by means of a sOica gel column chromatog- 
raphy (eluent, hexane : ethyl acetate = 2:1) to give crystals. Recrystal I ization from hexane - ethyl acetate 
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afforded 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-cait>onyl)]aminobenzophenone(3.71 g) as needles m d 
142-143°C. 

IRvJ^cm- 1 : 1780, 1660, 1650(C=O) 



o 


Elemental Analysis for C 25 H 21 N0 4 : 




Calcd.: 


C 75.17; 


H 5.30; 


N3.51 


10 


Found : 


C 75.05; 


H 5.59; 


N3.49 



(3) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hydroxy)butyryl] aminobenzophenone 

In 100 ml of ethanol was dissolved 5.0 g of 2-{N-benzyl-N-(5-oxotetrahydrofuran-2-carbonyl)]amino- 
benzophenone obtained in (2). To the solution was added 0.2 ml of cone, sulfuric acid, and the mixture 

15 was left standing for 7 days. Ethanol was distilled off under reduced pressure. The residue was subjected 

to extraction with a mixture of 100 ml of water and 200 ml of ethyl acetate. The ethyl acetate layer was 
washed with an aqueous solution of sodium hydrogencarbonate, which was then dried over anhydrous 
magnesium sulfate. The solvent was then distilled off under reduced pressure. The residue was purified 
by means of a silica gel column chromatography (eluent, hexane : ethyl acetate = 2:1) to afford 2.8 g of 

2Q 2-fN-benzyl-N-(4-ethoxycarbonyl-2-hydroxy) butyryl]aminobenzophenone as an oily product. 

IRvIScnf 1 : 3440(OH), 1735, 1670(00) 
Mass spectrum (m/e) : 445 (M+) 

1 H-NMR spectrum (200MHz,CDd 3 ) 5 : 1.20(3H,t,J=7.2Hz), 1.65-2.0(2H,m), 2.2-2.6(2H,m), 3 65- 
3.7(1 H,br), 4.05(2H,q,J=7.2Hz), 4.0-4.35(1 H,m), 4.69(1 H,d,J=14.4Hz), 4.87(1 H,d,J=14.4Hz), 6 9- 
25 7.9(1 4H,m) 

(4) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-rnethanesulfonyloxy)butyryl]aminobenzophenone 

2-[N-Benzyt-N-(4-ethoxycarbonyl-2-hydroxy)butyryl]aminobenzophenone (2.8 g) obtained in (3) was 
dissolved in 30 ml of ethyl acetate. To the solution were added, under ice-cooling, 0.73 ml of methanesul- 
fonyloxy chloride and 1.31 ml of triethylamine. The mixture was stirred for 2 hours at room temperature. 

30 The reaction mixture was then washed with IN HCI and an aqueous solution of sodium hydrogencarbon- 

ate, successively, which was dried over anhydrous magnesium sulfate, followed by distilling off the solvent 
under reduced pressure. The residue was purified by means of a silica gel column chromatography (eluent, 
hexane : ethyl acetate = 2:1) to afford 3.2 g of 2-[N- benzyl- N-(4-ethoxycarbonyl-2- methanesulfonyloxy) 
butyryl]aminobenzophenone as an oily product. 

35 IRv££cm-i : 1730, 1670(C=O) 

Mass spectrum (m/e): 523 (M + ) 

1 H-NMR spectrum (200MHz,CDCI 3 ) 6 : 1.1-1.35(3H,m), 2.0-2.6(4H,m), 3.14+3.38(3H,each s), 3.9- 
4.7(3H,m), 4.93(d,J=14.2Hz)+5.53(d,J=1 4.8Hz) (1H), 5.05-5. 15(m)5.1 5-5. 3(m) (1H), 7.0-7.85(14H,m) 

(5) Ethyl-ds-1-benzyl-2-oxo-5-ph and etny |. 
40 trans-1 -benzyl-2-oxo-5-phenyl-1 ,2,3,5-tetrahydro-4, 1-benzoxazepine-3-propionate 

In 30 ml of ethanol was dissolved 3.2 g of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-methanesulfonyloxy) 
butyryljaminobenzophenone obtained in (4). To the solution was added, under ice-cooling, 0.32 g of so- 
dium borohydride. The reaction mixture was stirred for 45 minutes at 50°C, followed by cooling the reaction 
mixture to room temperature. The reaction mixture was acidified by the addition of 1 00 ml of 1 N HCI, which 

45 was subjected to extraction with 200 ml of ethyl acetate. The extract solution was washed with an aqueous 

solution of sodium hydrogencarbonate, dried over magnesium sulfate, then the solvent was distilled off 
under reduced pressure. The residue was purified by means of a silica gel column chromatography (eluent, 
hexane : ethyl acetate = 10:1 to 5:1) to afford, as the first fraction, 0.73 g of ethyl ester of cis-1-benzyl-2- 
oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionic acid as needles, m.p. 107°C - 108°C 

so IRvi^cm- 1 : 1735, 1670(C=O) 





Elemental Analysis for C27H27NO4: 




Calcd.: 


C 75.50; 


H6.34; 


N3.26 


55 












Found : 


C 75.21; 


H6.44; 


N3.27 



'H-NMR spectrum (200MHz,CDCI 3 ) 6 : 1.21(3H,t,J=7.2Hz). 2.2-2.4(2H,m), 2.55(2H.t,J=7.0Hz), 
3.72(1H,d,J=16.0Hz), 4.10(2H,q,J=7.2Hz) l 4.23(1 H,t,J=6.5Hz), 4.70(1 H,d,J=1 6.0Hz), 5.95(1H,s), 7.0- 
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7.5(14H,m)^ 

As the second fraction, 0.3 g of ethyl ester of trans-l-benzyl-a-oxo-S-phenyl-l^.a.S-tetrahydro^.l- 
benzoxazepine-3-propionic acid as an oily product 
IRvS£crrr 1 : 1730, 1670(C=O) 
Mass spectrum (m/e) : 429 (M + ) 

'H-NMR spectrum (200MHz,C^ 2.05-2.4(2H,m), 2.49(2H,t,J=7.0Hz), 4.06(2H,q,J=7.1Hz), 

3.9S4.05(1H,m)l 4.86(1 H,d,J=14.6Hz), 5.46(1H,S), 5.50(1 H,d,J=14.6Hz), 6.53(1 H,d,J=7.8Hz), 7,0-7.45(1 3H,m) 

Example 9 

Ethyl ester of cis-1-benzyl-7-chloro-5-(2-chloroph 
pionic acid 

(1) 2 , ,5-Dichloro-2-(5-oxotetrahydrofuran-2-carbonyl) aminobenzophenone 

In substantially the same manner as in Example 8 (1), 15 g of 2-amino-2',5-dich!orobenzophenone 
was allowed to react with 5-oxotetrahydrofuran-2-carbonyl chloride to afford 18.1 g of 2',5-dichIoro-2-(5- 
oxotetrahydrofuran-2-carbonyi) aminobenzophenone, m.p. 170°C-173°C. 
IRv^cnr 1 : 3250(NH), 1775, 1695, 1640(C=O) 



Elemental Analysis for C 18 H 13 Ct2N0 4 : 


Calcd.: 
Found : 


C 57.16; 
C 57.29; 


H 3.46; 
H 3.55; 


N3.70 
N3.57 



(2) 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-carbonyl)]amino-2',5-dichIorobenzophenone 

In substantially the same manner as in Example 8 (2), 20 g of 2\5-dichloro-2-(5-oxotetrahydrofuran- 
2-carbonyI) aminobenzophenone obtained in (1) was allowed to react with benzyl bromide to afford 24.5 
g of 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-c»rbonyl)]amino-2\5Klichlorobenzophenone as an oily prod- 
uct. 

IRv££cnrr 1 : 1780, 1670(C=O) 

1 H-NMR spectrum (200MHz,CDa3) 8 :2.1-2.55<2H,m), 2.65-3.0(2H,m), 4.01(d^J=14.4Hz)+429(d o J=14.4Hz)(1H), 
4.75-4.9(1 H,m), 5.29(d=14.4Hz)+5.47(d,J=14.4Hz)(1H), 6.6-7.6(1 3H,m) 

(3) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hydroxy)butyryl] amino-^.S-dichlorobenzophenone 

23 g of 2-[r^benzyl-N-(5-oxotetrahydrofuran-2-cart)onyl)]amino-2 , 1 5-dichlorobenzophenone obtained 
in (2) was subjected to substantially the same reaction as in Example 8 (3) to afford 17 g of 2-[N- benzyl- 
N-(4-ethoxycarbonyl-2-hydroxy)butyryl]amino-2 , ,5-dichlorobenzophenone. 
IRv££cm-i : 1730, 1660(C=O) 

'H-NMR spectrum (200MHz,CDCI 3 ) 5 : 1.1-1,35(3H,m), 1.6-2.0(2H,m), 2.3-2.8(2H,m), 3.9-4.8(4H f m), 
5.34(d,J=14.4Hz)+5.69(d,J=14.4Hz)(1H), 6.8-7.6(1 2H,m) 

(4) 2-[N-benzyt-N-(4-ethoxycarbonyl-2- methanesulfonyloxyJbutyryllamino-^.S-dichlorobenzophenone 

In substantially the same manner as in Example 8 (4), 17 g of 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hy- 
. drbxy)butyryl] amino-2\5-dichlorobenzophenone was allowed to react with methanesulfonyl chloride to af- 
ford 19 g of 2-[N-berizyl-N-(4-ethoxycarbonyl-2-methanesulfo^ 
phenone as an oily product. 
IRv^cnrr 1 : =1730, 1675(C=0) 

1 H-NMR spectrum (200MHz,CDa 3 ) 8 : 1.1-1 .35(3H,m), 1 .9-2.6(4H,m), 3.17+3.32(3H,each s), 4.85- 
5.0(m)+5.05-5.15(m)(1H), 5.45(d,J=14.4Hz)+5.72(d,J=14.4Hz)(1H), 6.9-7.6(1 2H,m) 

(5) Ethyl ester of cis-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-1,2,3,5-tetra 
chIoro-5-(2-chlorophenyl>-2-oxo-1 ,2, 3 f 5-tetrahydro-4,1-benzoxazepine-3-propionic acid N 

19 g of 2-{N-benzyl-N-(4-ethoxycarbonyl 2-methane sulfonyloxyJbutyryQamino-Z.S-dichlorobenzo- 
phenone was subjected to substantially the same reaction as in Example 8 (5). The reaction mixture was 
purified by means of a silica gel column chromatography. As the first fraction, 3.1 g of ethyl ester of cis- 
1-benzyL7-chlorc-5-(2-<^lorophenyl)-^^ acid was 

obtained in the form of an oOy product 

IRv2£cnr* : 1730, 1670(C=O) 

As the second fraction, 3.3 g of ethyl ester of trans-1-benzyl-7-chloro-5-<2-chlorophenyl>-2-oxo-1 ,2,3,5- 

tetrahydro-4,1-benzoxazepine-3-propionic acid as prisms, m.p. 122 C-123°C. 
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IRvSJcnr 1 : 1740 t 1670(C=O) 



5 


Elemental Analysis for Cs/HasClaNC^: 




Calcd.: 


C 65.07; 


H 5.06; 


N2.81 




Found : 


C 65.30; 


H 5.09; 


N2.81 
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Example 10 

of potassium ^n^a^^^^^^J^^ 6 ml * ™W "dideand 11 g 
IRv23cnri : 1780,1 675(C=0) 

7.7(7Hr R SP6CtrUm (2 ° 0MH2 - CD ^ 8 : 2-1-3.0(4H, m) . 3.08 + 3.14(3H ( each s), 4.75-4.9(1H. m >. 7.1- 

SSSwS 0 '' 0 " 8 : , • , - , • 4<3H • m, • , M ' 9(2H * ^«^m,. 

. thyHaminobenzo^^^ 

IRvIScjtH : 1730, 1680(C=O) 

%7^™?%%% Da • , ' ' '•'■ ,M<3H * »«M 

IRvScm-i : 1 735, 1 675(C=0) 
Example 11 
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In substantially the same manner as in Example 8 (1), 8 g of 2-amino-4'-rnethoxybenzophenone was 
allowed to react with 5-oxotetrahydrofuran-2-carbonyl chloride to give 12 g of 4'-methoxy-2-(5-oxotetra- 
hydrofuran-2-carbonyl)aminobenzophenone as an oily product. 
IRvISScrrH : 1780, 1685, 1625(C=0) 

1 H-NMR spectrum (200MHz,CDCI 3 ) 8 : 2.3-2.8(4H.m). 3.89(3H f s) f 4.9-5.05(1 H,m), 6.9-7. 85(7H,m), 8.5- 
8.6{1H f m) f 11.2(1H,br) 

(2) 2-[N-benzyl-N-(5-oxotetrahydrofuran-2-caitjon 

In substantially the same manner as in Example 8 (2), 12 g of 4 , -methoxy-2-(5-oxotetrahydrofuran- 
2-carbonyl) aminobenzophenone obtained in (1) was allowed to react with benzyl bromide to give 13.2 g 
of 2[N-benzyl-N-(5-oxotetrahydrofuran-2-cai^ as prisms, m.p. 

137°C-138°C. 

IRv^crrr 1 : 1775, 1660, 1645(C=0) 



Elemental Analysis for C^H^NOs: 


Calcd.: 
Found : 


C 72.7i; 
C 72.98; 


H 5.40; 
H 5.46; 


N3.26 
N3.22 



(3) 2-[N-benzyl-N-(4-ethoxycarbonyl-2-hydrqxy)butyryl] amino-^-methoxybenzophenone 

13.0 g of 2^N-benzyl-N-(5-oxotetrahydrofuran-2-carbonyl)]amino-4'-methoxybenzophenone ob- 
tained in (2) was subjected to substantially the same reaction as in Example 8 (3) to give 10.5 g of 2-[N- 
benzyl-N-(4-ethoxycarbonyl-2-hydroxy)butyryl]amino-4 , -methoxybenzophenone as an oily product 
IRvScrrr 1 : 1730, 1650(C=O) 

'H-NMR spectrum (200MHz,CDCI 3 ) 8 : 1.1-1.35(3H,m), 1.7-2.1(2H,m), 2.2-2.55(2H,m), 3.88(3H,s), 3.9- 
4.3(3H,m), 4.52(1 H,d,J=14.4Hz), 4.99(1H,d,J=14.4Hz), 6.8-7.9(1 3H,m) 

(4) 2-[N-benzyl-N-(4-ethoxycartK)nyl-2-methanesulfonyloxy)butyryl]amino-4 , -methoxybenzophenone 

In substantially the same manner as in Example 8 (4), 10.5 g of 2-[N-benzy1-N-(4-ethoxycarbonyI-2- 
hydroxy) butyryl]amino-4 , -methoxybenzophenone was allowed to react with methanesulfonyl chloride to 
give 8.5 g of 2-[N-benzyl-N-(4-ethoxycaitx)nyl-2-methanesufo^ 
phenone as an oily product. 
IRvtScrrr 1 : 1730, 1670, 1660(00) 

*H-NMR spectrum (200MHz,CDCI 3 ) 5 : 1.1-1.3(3H,m). 2.0-2.6(4H,m), 3.14+3.38(3H,each s). 
3,89+3.91 (3H,each s), 3.9-4.6(3H,m), 4.9-5.65(2H,m), 6.8-7.9(1 3H,m) 

(5) Ethyl ester of cis-1-benzyl-5-(4-methoxyphenyl-2-oxo-1^,3,5-tetrahydro-4,1-benzoxazepine-3-pro- 
pionic acid and ethyl ester of trans-1-benzyl-5-(4-methoxyphenyl)r2-oxo-1,2,3,5-tetrahydro-4,1- 
benzoxazepine-3-propionic acid I 

8.5 g of 2-[N-benzyl-N-(4-ethoxycaitxinyl-2-methanesufo^ 
phenone obtained in (4) was subjected to substantially the same reaction as in Example 8 (5) to give a 
mixture product, which was purified by means of a silica gel column chromatography to give, as the first 
fraction, 2.0 g of ethyl ester of cis-1-benzyl-5-(4-methoxyphenyl>-2-oxo-1,2 I 3,5-tetrahydn>4 t 1-berizoxa- 
. zepine-3-propk>nic acid as needles, m.p. 95-96°C. 
(RvScnr 1 : 1730, 1670(C=O) 



Elemental Analysis for C28H29NO5: 


Calcd.: 
Found : 


C 73.18; 
C 73.09; 


H 6.36; 
H 6.42; 


N3.05 
N3.19 



As the second fraction, 0.88 g of ethyl ester of trans-1-benzyJ-5-(4-methoxyphenyl)-2-oxo- 1,2,3,5- 
tetrah ydro-4,l-benzoxaze pi ne-3-p nop ionic acid was obtained as an oily product 
IRvIScnr 1 : 1730, 1670(00) 

<H-NMR spectrum (200MHz,CDCt 3 ) 8 : 1.17(3H,t,J=7.1Hz), 2.1-2.4(2H,m), 2.47(2H f t,J=7.1Hz) f 3.82(1H,s), 
3.95-4.2(3H,m), 4.87(1 H,d,J=14.6Hz), 5.42(1H,s), 6.58(1 H,d,J=7.2Hz), 6.8-7.5(1 2H,m) 
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Example 12 



(1)2-[^benzyl-N-(2.chlorcM-methoxycarbony1)butyryl]aminoben 2 ophenone 

A m.xture of 7.6 g of 2-chloro-4-methoxycarbonyl valeric acid. 9.2 ml of thionyl chloride and 30 ml of 

o zxiizszi? min r a ; r 0, fo,,owed by disHiiing 

to leave 2-chloro-4-mef hoxycarbonyl butyryl chloride. A mixture of this compound 5 0 a of 2-ben rZnl 
nobenzophenone, 100 ml of ethyl acetate and 100 ml of a saturated aqueZSrtton oflo^uTS 
genoarbonate was stirred for 30 minutes at room temperature. The ethyl acetate ^ ^^3^ 
water and dned over anhydrous magnesium sulfate, then the sCvent was disM.ed off undT re 7u ceCS 
a^-riw" 6 Wa ?r ,ed by meanS ° f 3 Si,ica 9 el C0lum " chromatography (e.uent hexanT ethyl 

as^i,;Sl 9,ve 1 - 290f2 - [ ^ e ^ 

IRvJScnrri : 1735, 1655(00) 
Mass spectrum (m/e) : 449 (M + ) 

4.53(1 H,d,J=14.4Hz), 

SJrl^A^ aminodiphenyl methanol 

[Method A] In 30 ml of methanol was dissolved 1.2 a of 2-riM-benzvi w n rhi^^ ^ 

IRvSScm-1 : 3430(OH), 1735, 1660(C=O) 

(20 ° MHZ,CDC,3) S : 1 - 95 " 2 - 65 ( 4 H.m). 3.2-4.4(6H,m), 5. 1-5.5(1 H.m). 5.75-6.15(1H,m), 

[Method B] 

fluxea r^ufes ^-cWo^rnethoxycarbony. valeric acid and 12.6 ml of thionyl chloride was re- 
mttSJL* TV' " th6 S0 ' Vent was disti,led off under Pressure to leave 2-chloro-4- 

Z Zl ^ . " 100 ml rf a saturated aqueous solution of sodium hydiogencarbonate was stirred 

maonLil 'XT The ethyl aCetote layer was with water and dried ^ver anhyS 

magnes.um sulfate, then the solvent was distilled off under reduced pressure. The residues ounS 

M ESJ^E" 9 !l T (6,uent ' hexane • «* «— - 2: ^ g^g^S 

31 Zv. ±? r ^^^rf ^""tyya^'nodlphenyl methanol as an oily product 

and methyl ester of trans-l-benzy.-2-ox^ 
yllamS^ 

Z k ° SOlUh ° n W3S add6d 107 ^ <* *>*™ hydride (60% in oil), and the Jx- 
SLv^l fo /°" e T at tem P^ture. To the reaction mixture was added 50 m of IN hX 
SIT™! , the S0,Ut,0n add ' Which " «<» extraction with 100 ml of ethTl acetate The 

anlvd^f * ^ ^ a " aqUe ° US 80,Utton of «*■» hydrogencarbonate endued oler 

SntSLTr ° 3 8 5"! 961 CO ' Umn chromat °9 ra P"y CN-nt hexane : et htf acetate = sT^e 
IRv££crrr 1 : 1740, 1670(C=O) 
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Elemental Analysis for C25H25NO4: 


Calcd.: 
Found : 


C 75.16; 
C 74.74; 


H 6.06; 
H 5.97; 


N3.37 
N3.38 



From the second fraction, 0.18 g of of methyl ester of trans-1-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro- 
4,1-benzoxazepine- 3-proplonic acid was obtained as needles, m.p. 116-118°C. 
10 IRv^pnr 1 : 1740, 1670(C=O) 





Elemental Analysis for C26H25NO4. 




Calcd.: 


C 75.16; 


H 6.06; 


N 3.73 


15 


Found : 


C 75.22; 


H5.94; 


N3.58 



Example 13 

Cis-1-benzyl-2-oxo-5-phenyl-1,2,3,5-tetran^^ 

In 20 ml of methanol was dissolved 0.5g of ethyl ester of cis-1-benzyl-2-oxo-5-phenyi-1,2,3,5-tetrahydro- 
4,1-benzoxazepine-3-propionic acid obtained in Example 8. To the solution was added 7 ml of 1N sodium hy- 
droxide, and the mixture was stirred for 30 minutes at room temperature. The reaction mixture was acidified 
with 100 ml of 1N hydrochloric acid, which was subjected to extraction with 150 ml of ethyl acetate. The ethyl 
acetate layer was washed with water and dried over anhydrous magnesium sulfate. Then the solvent was dis- 
tilled off under reduced pressure to leave 0.46 g of cis-1-benzyl-2-oxo-5-phenyl-1^,3,5-tetrahydro-4 f 1-ben- 
zoxazepine-3-propionic acid as plates, m.p. 11 2-1 14°C. 
IRv^cm- 1 : 1710, 1670(C=O) 



30 


Elemental Analysis for C25H23NO4: 




Calcd.: 


C 74.80; 


H 5.77; 


N3.49 




Found : 


C 74,52; 


H 5.85; 


N4.42 



35 



Example 14 

Trans-1-behzyl-2-oxo-5-phenyl-1,2,3,5-teta 

In substantially the same manner as in Example 13, 1.0 g of ethyl ester of trans- 1 -benzyl-2-oxo-5-phenyl- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionic acid obtained in Example 8 was subjected to hydrolysis to 
give 0.81 g of trans-1-beray1-2^xo-5-phenyl-1,2,3,5-te^ 
plates, m.p. 148-1 50°C. . _ 

IRvJScrrr 1 : 1735, 1650(C=O) 



45 





Elemental Analysis for C25H23NO4: 




Calcd.: 


C 74.80; 


H5.77; 


N3.49 


50 


Found : 


C 74.66; 


H 5.78; 


N3.55 



In substantially the same manner as above, 0.9 g of methyl ester of trans-1-benzyl-2-oxo-5-phehyl-1 ,2,3,5- 
tetrahydro-4,1-benzoxazepine-3-propionic acid obtained in Example 12 was subjected to hydrolysis to give 
0.86 g of trans-1-benzyl-2-oxo-5-phenyl-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propion acid. 
55 

Example 15 

(3s-1-benzyl-7-chlofc~5-(2-chlorophenyl)^ 

In substantially the same manner as in Example 1 3, 3.1 g of ethyl ester of cis-1-benzy^7-chloro-5-{2-chIor- 
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opheny))-2-oxo-1,2.3,5-tet ra hydro^,1-ben 2 oxazepine-3-p ro pi 0 nic acid obtained in Example 9 was subiected 

zepme-3-propionic acid as pnsms, m.p. 135-137°C 
5 IRv^cm- 1 : 1725, 1640(C=O) 



70 



Elemental Analysis for C^HjiCfeNO^ 


Calcd.: 
Found : 


C 63.84; 
C 64.02; 


H 4.50; 
H 4.76; 


N2.98 
N2.88 



15 



20 



Example 16 

Trans-l-benzyl-7-^ 

22K K^i ^^^^^^.^-benzoxazepine-a-propionic acid obtained in ExampL 9 wattub- 
jected to hydrolysis to give 2.5 g trans-1.benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-T^ fj SJahZl 1 
benzoxazep.ne-3-propionic acid as prisms, m.p. 192-194°C tetranydro-4,1- 
IRv^cm-i : 1730, 1640(C=O) 





Elemental Analysis for C^H^CtNO^ 


25 


Calcd.: 


C 63.84; 


H 4.50; 


N2.98 




Found : 


C 63.99; 


H 4.57; 


N2.92 
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Example 17 

n***Ji tfl 1 83,1,6 man " er 38 in EX3mple 13 4 - 1 9 of eth y <* 7-chloro-5-(2-chlorophenvl)-1 
r 525S 1 • 2 ^^ 1 -^«-P^p ro pionic acid obtained in Examplf 10 ^sSed 

Example 18 

IRvScm- 1 : 1715, 1670(C=O) 



50 


Elemental Analysis for CaeH^NOs: 




Calcd.: 


C 72.37; 


H5.84; 


N3.25 




Found : 


C 72.26; 


H 5.90; 


N3.10 



Example 19 

T ra ns-1-benzyl-5-(4-methoxyphen^ 
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In substantially the same manner as In Example 13 0.85 g of ethyl ester of trans-1-benzyl-5-(4- 
methoxyphenyl)-2K)XO-1^3 l 5-tetrahydro-4,1-benzoxazepine-3-propionic acid was subjected to hydrolysis to 
give 0.78 g of trans- 1-benzyl-5-(4-methoxyphenyl)-2-oxo-1,2,3,5-te^ 
5 acid as an oDy product 

IRvlSJcrrH : 1710. 1670(C=O) 

1 H-NMR spectrum (200MHz,CDCI 3 ) 8 : 2.05-2.35(2H,m), 2.52(2H,tJ=7.1Hz), 3.81 (1H,s), 4.00(1 H,dd,J=7.3 x 
5.7Hz), 4.39(1 H,d,J=14.4Hz), 5.40(1 H.s), 5.49(1 H,d,J=1 4.4Hz), 6.57(1 H,d,J=7.2Hz) f 6.8-7^5(12H,m) 

10 Example 20 

Trans- 1 -benzyl-3-(3-hydroxy propyl)-5-phenyM ,5-dihydro-4, 1 -benzoxazepine-2(3H)-one 

The mixture of 0.4 g of methyl ester of trans- 1-benzyl-2-oxo-5-phenyl-1,2 l 3 ( 5-tetrahydro-4 l 1- 
benzoxazepine-3-proptonic acid obtained in Example 12, 0.16 g of sodium borohydride and 0.16 g of lithium 

15 chloridein 15 ml of tetrahydrofuran were stirred for 10 minutes at room temperature. To the resultant wasadded 
30 ml of ethanoi, which was stirred for 2 hours at 60°C. To the reaction mixture were added 100 ml of 1N hy- 
drochloric acid and 150 ml of ethyl acetate. The ethyl acetate layer was washed with an aqueous solution of 
sodium hydrogencarbonate, which was dried over anhydrous magnesium sulfate, then the solvent was distilled 
off under reduced pressure. The residue was purified by means of a silica gel column chromatography (eluent, 

20 hexane : ethyl acetate = 2:1) to give 0.19 g of trans- 1- benzyl-3-(3-hydroxypropyl)-5-phenyl-1,5-dihydro-4,1- 
benzoxazepin-2(3H)-one as needles, m.p. 59-62°C. 
IRv^cm- 1 : 1645 (0=0) 



Elemental Analysis for C25H25NO3: 


Calcd.: 
Found : 


C 77.49; 
C 77.12; 


H 6.50; 
H6.44; 


N 3.61 
N3.87 



30 

Example 21 

Cis-1-benzyl-3-(3-3-hydroxypropyl)-5-phenyl-1 f 5-dihydro-4,1-benzoxazepin-2(3H)-one 

In substantially the same manner as in Example 20, 0.23 g of methyl ester of cis-1 -benzyl-2-oxo-5-phenyl- 
35 1,2,3,5-tetrahydrc-4 f 1-benzoxazepine-3-propionic acid obtained in Example 12 was subjected to reduction to 
give 0.09 g of cis-1 -benzyl-3-(3-hydroxypropyl)-5-phenyl-1 t 5-dihydro-4,1-bezoxazepin-2(3H)-one as needles, 
m.p. 94-95°C. 

IROarr 1 : 1675, 1660(C=O) 



40 


Elemental Analysis for C25H25NO3: 




Calcd.: 


C 77.49; 


H 6.50; 


N3.61 




Found : 


C 77.44; 


H 6.49; 


N3.76 



45 

Example 22 



N-(cis-1-berizyl-2^xc~5-pheny1-1 f 2,3,5-teta 

In 5 ml of N,N-dimethytformamide were dissolved 0.3 g of cis-1 -benzyt-2-oxo-5-phehyl-1 ,2,3,5-tetrahydro- 
4,1-benzoxazepine-3-propionic acid obtained in Example 13 and 0,054 ml of ethanolamine. To the solution 
were added, under ice-cooling , 0.17 g of diethyl phosphorocyanidate and 0.14 ml of triethylamine. The mixture 
was stirred for 30 minutes at room temperature, to which was added 1 00 ml of water. The mixture was subjected 
to extraction with ethyl acetate (100 ml x 2). The ethyl acetate layer was washed with 1N hydrochloric acid 
and an aqueous solution of sodium hydrogencarbonate, successively, which was then dried over anhydrous 
magnesium sulfate. The solvent was distilled off under reduced pressure. The residue was purified by means 
of a silica gel column chromatography (eluent hexane: methylene chloride:ethano!=5:5:1) to give 0.28 g of N- 
(cts-1-benzyt-2-oxo-5-pheny1-1 ,2,3,5-tetrahydrc^ f i-berTzoxazepine^ as needles, 

m.p. 117-119°C. 
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10 



15 



25 



IRvScm- 1 : 1670, 1640(C=O) 



5 


Elemental Analysis for ^H^NaO^.O.SHzO: 




Calcd.: 


C 71.50; 


H6.44; 


N6.18 




Found : 


C 71.29; 


H 6.47; 


N5.98 



Example 23 

propionyl)aminoethanol as plates, m*. 125»C-127«C Phenyl 1 ' 2 ' 3 -* te tanydix>4J-ben2QxazepIne-3- 
•RvScm- 1 : 1675, 1645(C=0) 



20 


Elemental Analysis for C^H^C^: 




Calcd.: 


C 72.95; 


H 6.35; 


N6.30 




Found : 


C 72.70; 


H 6.36; 


N6.19 



Example 24 
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55 



Methy. ester of 

rfrJlV k ° f N ' N ^ imeth y fo ^We were dissolved 0.35 g of as-1-benzyl-2-oxo-5-Dhenvl 1 2 3 S-tai«h 
dro-4,1-benzoxazepine-3-propionic acid obtained in Example 1 3 and on^tfi ^ I Pn^1.2.3.5-tetrahy- 
drochloride. To the solution were added, under ice^coSZ 1 flSSi s ™W e ^hy- 
of triethylamine. The mixture was stirred for 30 rZ,^i? f 8 ** P hos P ho ™yanidate and 0.24 ml 

with the addition of 1^ m.^ water a^d Zo ^Tf te ™ pera,ure - WhiCh W8S to extracti ° n 

hydrechloric acid and an aqueo^utton ^^J^ ^ * hyl aCetate layer was washed ™ 
overanhydreus magnesiZs^ 3£££Z dSSSS? T*** ^ dried 
silica gel column chromatography (JZnSS^ZSS^- S TjS ^ PUrif fed ° y meanS 0f a 

IRvS^cnr 1 : 1740, 1665(C=0) 
Example 25 

was made acid by the addition of TooT^ki h L m ' 8t r °° m tem P erature - The reaction mixture 

m. of ethy. acetate. S eS ^ac^tate Zfvls SS2 ! ^ ^ SUbjeCted to eXtraction 100 
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Elemental Analysis for CaeH^NaOs 


CaJcd.: 
Found : 


C 73.58; 
C 73.56; 


H 5.66; 
H 6.07; 


N7.15 
N6.79 



Example 26 

Methyl ester of N-(trans-1-benzyl-2-oxo-5-phenyM,2,3,5-tetra^ 
tophane 

In substantially the same manner as in Example 24, 0.2 g of trans-1-benzyl-2-oxo-5-phenyl- 1,2,3,5- 
tetrahydro-4 f 1-benzoxazepine-3-propionic acid obtained in Example 14 was subjected to condensation with 
L-tryptophane methyl ester hydrochloride to give 0.28 g of methyl ester of N-(trans-1-benzyl-2-oxo-5-phenyl- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyl)-L-tryptophane as an oily product 
IRv!£cnri : 1740,1670(C=O) 

1 H-NMR spectrum (200MHz,CDa 3 ) 8 : 2.1-2.4(4H,m), 3.15-3.3(2H,m), 3.6-3.7(3H,m) f 3.95-4.1 5(1 H,m), 4.8- 
5.0(2H,m), 5.45<1H,s), 5.49(1 H t d,J=1 4.2Hz), 6.05-6.2(1 H,m), 6.45-6.6(1 H,m), 6.9-7.6(1 8H,m), 8.03(1H f br) 

Example 27 

N-(trans-1-benzyl-2-oxo-5-phenyl-1 t 2,3,5-tetrahydr^^ 

In substantially the same manner as in Example 25, 0.28 g of methyl ester of N-(trans-1-benzyl-2-oxo-5- 
phenyl-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyl)-L-tryptophane obtained in Example 26 was sub- 
jected to hydrolysis to give 0.24 g of N-(trans-1-benzyl-2-oxo-5-phenyM ,2,3,5-tetrahydro-4,1-benzoxazepine- 
3-propionyl)-L-tryptophane as a powdery product. 
IRvJ^crrr 1 : 1730, 1660(C=O) 



Elemental Analysis for C^hl^NaO. 


i.0.4H 2 O: 




Calcd.: 


C 72.69; 




H 5.73; 


N7.06 


Found : 


C 72.82; 




H5.84; 


N 6.79 



Example 28 

Methyl ester of NKtrans-1-benzyl-7-chlorQ-5-(2^hloro^ 
3-propionylJ-L-tryptophane 

In substantially the same manner as in Example 24, 0.3 g of trans- 1 -benzyl-7-chloro-5-(2-chlorophenyl)- 
2-oxo-1,2,3,5-tetrahydro-4 f 1-benzoxazepine-2rpropionic acid obtained in Example 16 was subjected to con- 
densation with L-tryptophane methyl ester hydrochloride to give 0.41 g of methyl ester of N-[trans-1-benzyl- 
7-ch!oro-5-(2-chlorophenyl)-2-dxo-1 XS.S-tetrahydro^, 1 -benzoxazepine-3-propionyll-L-tryptophane as an 
oily product. 

IRvScrrr 1 : 1735, 1660(C=O) 

1 H-NMR spectrum (200MHz,CDa 3 ) $ : 2.1-2.45(4H f m), 3.2-3.35(2H,m), 3.64+3.66(3H,each s), 3.95- 
4.15(1H,m), 4.65-4.8(1 H,m), 4.8-5.0(1 H,m), 5.5-5.65(1 H,m), 5.76(1H,s), 6.0-6.2(1 H,m), 6.35-6.45(1 H,m), 6.9- 
7.7(16H,m),8.16(1H,br) 

Example 29 

^trans-1-benzyl-7-chIoro-5-(2-chloroph 
ryptophane 

In substantially the same manner as in Example 25, methyl ester of N-[trans-1 -benzyi-7-chloro-5-(2-chlor- 
ophenyl)-2-oxo-1 f 2,3,5-tetrahydro-4,1-benzoxazepine^ (0.41 g) obtained in Exam- 

ple 28 was subjected to hydrolysis to give 0.31 g of N-prans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-propionyli-L-tryptophane as a powdery product 
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IRv££cnri : 1730, 1660(C=O) 



Elemental Analysis for C 38 H3 1 CI 2 N30 5 : 


Calcd.: 
Found : 


C 65.86; 
C 66.13; 


H 4.76; 
H 5.02; 


N6.40 
N6.24 



Example 30 

2-oxo-1.2,3,5.tetrahydro-4,1-benzoxa2epine-3-proplonic acid obtained in Example 16 was subi^rt J*, 
densatton with D-fryptophane ethyi ester hydrcchloride to gfce 0.43 g of «M ZZ 

IRvSScm-i : 1730, 1665(C=0) 

T^m R rT^^ M ^ CDa3) 8 : 1 - 1 - 1 - 3 ( 3H ' m ). 2.1-2.45(4H.m), 3.2-3.35(2H.m). 3.9^4.2(3H m) 4 65- 
8.'?3(S ^ 5 - 5 - 5 " 65(1H ' m) ' 576(1H - S) - 60 -^(1H.m). UsWk4 eiz^Umt 

Example 31 

^ns-1- ten zy.-7-ch l on>5-(2-ch.oropheny. h 2^ 

In substantially the same manner as in Example 25, 0.43 g of ethvl ester of IM.rtran.ui h 0 „™i t_~m * 

?235-Zh^?i i hydr ° ,ySiS to ^ 038 9 <**^-^™^2^U> m ^£Z 



Elemental Analysis for C36H 31 CI 2 N 3 0 6 : 


Calcd.: 
Found : 


C 65.86; 
C 65.90; 


H 4.76; 
H 5.15; 


N 6.40 
N6.03 



Example 32 

St^t-CK 

To a mixture of 0.6 g of trans-7-chk>io-5-(2-chloiophenyl)-1-methyl-2-oxo-1 A3.5-tetrahvdro-4 A- 

Uel^^'Tj?* ° btained in ReferenCe ^P' 64 ' «rypt5hanemefh;tteSSor- 
^ . ^ u d,meth y formamid e added, while stirring under ice-cooling. 0.3 g of diethyl IZ 
cyanidate To the resultant was then added 0.55 ml of triethylamine. The reaction mill was stK TZ> 

with ethyl acetate. The organ.c layer was washed with a dilute aqueous solution of potassium hydrogensulfate 
an aqueous solubon of sodium hydrogencarbonate and water, successively, dried and conc^nS under 2 
duced pressure. The concentrate was purified by means of a silica gel column chroma^ra P r^uen! tZ 
an* ,: ethyl a^ate* = 1:1 to 1:3). From u»fM fraction of the eluate. OSSgof^T^W^l^ 

.Srtr:^ 
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Elemental Analysis for C^z/C^aOs: 




Calcd.: 


C 62.08; 


H 4.69; 


N7.24 


5 


Found : 


C 61.82; 


H4.71; 


N6.95 



From the subsequent fraction of the eluate, 0.28 g of the steric isomer of the above compound was ob- 
tained, m.p. 159°C-160°C. 



10 


Elemental Analysis for C30H27CI2N3O5: 




Calcd.: 


C 62.08; 


H 4.69; 


N7.24 




Found : 


C61.94; 


H 4.50; 


N6.96 



Example 33 

In substantially the same manner as in Example 32, compounds shown in Table 24 through Table 28 were 
obtained by using the compounds in Reference Example 5 and Example 2. 
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Elemental Analysis(Found) 
C H N 


1 60.56 6.02 5.23 
(60.80) (6.06) (5.24) 


59.89 5.80 5.37 
(59.97) (5.91) (5.64) 
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0.2 g of ethyl ester of N-[trans-7-chloro-5-(2-chloropheny^ 
zoxazepin-3-ylacetyl]tryptophane obtained from the first fraction in Example 32 was dissolved in a mixture of 
8 ml of methanol and 4 ml of tetrahydrofuran. To the solution were added 200 mg of potassium carbonate and 

5 5 ml of water, and the mixture was stirred for 3 hours at 60°C. The reaction mixture was concentrated under 
reduced pressure. With 1N hydrochloric acid, the pH of the concentrate was adjusted to 3, followed by extrac- 
tion with ethyl acetate. The organic layer was washed with water and dried, and the solvent was distilled off 
under reduced pressure. The residue was purified by means of a silica gel column chromatography (eluent, 
methylene chloride : methanol : water = 1 00:1 5:1 ) to give 0.1 3 g of N-[trans-7-chloro-5-(2-chlorophenyl)-1-rne- 

10 thyl-1,2,3 f 5-tetrahydro-2^xo-4,1-benzoxazepin-3-ylacetyl]-L-tryptDphane as a colorless powdery product. 
IRvS^rrr 1 : 3700-2200(COOH), 1660(CO), 1485, 1250, 1110, 740 

1 H-NMR spectrum (200MHz.CDd 3 ) S : 2.2-3.2(4H,m), 3.24(3H,s,N-CH a ), 4.2(1 H.m.Qj-H), 4.63(1H,m), 
5.73(1H,s,C5-H), 6.34(1 H.d.Cg-H). 6.6-7.7(1 0H,m) 



15 


Elemental Analysis for C29H25CI2N3O5.I/2 C 4 H 8 0 2 .1/2 H 2 0: 




Calcd.: 


C 60.10; 


H4^88; 


N6.78 




Found : 


C 60.11; 


H 4.89; 


N6.69 



20 

0.2 g of the compound subsequently etuted in the silica gel column chromatography was subjected to hy- 
drolysis in substantially the same manner as described above to give 0.11 g of crystals of a steric isomer, m.p. 
165°C-167°C. 



Elemental Analysis for C29H25CI2N3O5.I/2C4H8O2.I/2H2O: 


Calcd.: 
Found : 


C 60.53; 
C 60.44; 


H4.84; 
H4.88; 


N6.83 
N 6.83 



30 

Example 35 

In substantially the same synthetic procedure as in Example 34, compounds shown in Table 29 through 
Table 33 were obtained. 
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Example 36 



Znltl k 1 TT™™- 10 WhlCh add6d dropwise ' While sUrri "9 u " d *' 'ce^ooling. 0.6 g of d" 
phenyfchosphoryl aade. The reaction mixture was stirred for one hour at room temperature whteh was7hen 
poured ,nto .ce-water. The mixture was subjected to extraction with ether. The organ^.aye^w^sZ S 
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10 



15 



water and dried, which was then concentrated under reduced pressure. The concentrate was dissolved in 100 
ml of benzene, which was heated for 30 minutes under reflux. The reaction mixture was concentrated under 
reduced pressure. To the concentrate was added 6 ml of cone, hydrochloric acid, and the mixture was heated 
for one hour under reflux. The reaction mixture was concentrated under reduced pressure. The concentrate 
was made alkaline by the addition of a 5% aqueous solution of potassium carbonate, followed by extraction 
with ethyl acetate. The organic layer was washed with water and dried, then the solvent was distilled off under 
reduced pressure. To the residue was added an ethanol solution of 4N hydrochloric acid to lead it to hydro- 
chloride to give 0.85 g of [trans- 1 -be nzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-1, 2,3, 5-tetrahydror4,1 - 
benzoxazepine-3-yl]methylamine hydrochloride as crystals, m.p. 245-250°C. 



Elemental Analysis for C23H2oCl2N 2 0 2 .HCI.3/2H 2 0: 


Calcd.: 
Found : 


C 56.34; 
C 56.65; 


H 4.82; 
H4.44; 


N5.71 
N6.09 



20 



Example 37 

By substantially the same procedure as in Example 36, compounds shown in Table 34 were obtained. 
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Example 38 

Ethyl ester of N-[trans-1-benzyl-7-chlcHT>-5-(2-chloro^ 

5 methyiaminocarbonyI]glycine 

In 4 ml of dimethylformamide was dissolved 0.3 g of trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo- 
I^AS-tetrahydro-AI-benzoxazepine-S-acetic acid obtained in Reference Example 5. To the solution was 
added 0.1 5 ml of triethylamine. To the mixture was added, while stirring under ice-cooling, 0.18 g of diphenyl- 
phosphoryl azide. The reaction mixture was stirred for one hour at room temperature, to which was added ice- 

10 water, followed by extraction with ethyl acetate. The organic layer was washed with water, dried and concen- 
trated under reduced pressure. To the concentrate was added 10 ml of benzene, and the mixture was heated 
for one hour under reflux while stirring. To the reaction mixture were added 0.14 g of glycine ethyl ester hy- 
drochloric acid and 0.15 ml of triethylamine. The mixture was then heated for 3 hours under reflux. The reaction 
mixture was concentrated under reduced pressure. The concentrate was subjected to extraction with ethyl 

15 acetate. The organic layer was washed with water and dried, then the solvent was distilled off under reduced 
pressure. Crystals obtained from the residue were recrystallized from a mixture of ethyl acetate and hexane 
to give 0.33 g of the title compound as white crystals, m.p. 200-201°C. 





Elemental Analysis for C28H27CI2N3O5: 


20 


Calcd.: 


C 60.44; 


H 4.89; 


N 7.55 




Found : 


C 60,29; 


H 4.82; 


N 7.68 



Example 39 

In 8 ml of methanol was dissolved 0.2 g of ethyl ester of N-[trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2- 
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepin-3-yl-methylaminocarbonyl]glycine. To the solution were added 0.2 
g of potassium carbonate and 2 ml of water, and the mixture was stirred for 3 hours at 60°C. The reaction mixture 
was concentrated under acidified to pressure, to which was added water, followed by extraction with ether. 
The aqueous layer was acidified to pH 3 with dilute hydrochloric acid, which was subjected to extraction with 
ethyl acetate. The organic layer was washed with water and dried, then the solvent was distilled off under re- 
duced pressure to leave crystalline residue. Recrystallization from ethyl acetate afforded 0.18 g of N-[trans- 
1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo-1 ,2,3,5-tetrahydro-4, 1-benzoxazepin-3-yl-methylaminocarbonyl] 
glycine as colorless needles, m.p. 153-155°C. 



Elemental Analysis for C26H23CI2N3O5.I/4H2O: 


Calcd.: 
Found : 


C 58.60; 
C 58.63; 


H 4.45; 
H 4.42; 


N7.88 
N7.58 



Example 40 

45 

Ethyl ester of N-[trans-1-bertzyl-7-chloro-5-(2-cM 
met hyl]gly cine 

In 10 ml of acetonitrile was dissolved 0.4 g of trans- 1 -benzyl-7-chloro-5-{2-chlorophenyl)-2-oxo-1, 2,3,5- 
tetrahydro-4,1-benzoxazepine-3-methylamine obtained in Example 36. To the solution were added 0.15 g of 

so ethyl chloroacetate and 0.5 g of potassium carbonate. The mixture was heated under reflux for 15 hours while 
stirring. The reaction mixture was concentrated under reduced pressure, and the concentrate was subjected 
to extraction with ethyl acetate. The organic layer was washed with water and dried, then the solvent was dis- 
tilled under reduced pressure. The residue was purified by means of a silica gel column chromatography (elu- 
ent, hexane : ethyl acetate = 3:2 to 1 :2) to give 0.28 g of ethyl ester of N-[trans-1 -benzy»-7-chloro-5-(2-chlor- 

55 ophenyl)-2-oxo-1,2,3 f 5-tetiahydro-4,1-benzoxazepin-3-ylmethylJglycine as an oily product This product was 
made into hydrochloride salt to give white crystals, m.p. 182-184°C. 
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Elemental Analysis for C^HttCfeNiCVHCI: 




Calcd.: 


C 58.98; 


H 4.95; 


N5.09 


5 


Found : 


C 58.70; 


H4.98; 


N5.07 



Example 41 

10 

r^Brarts-1-benzyl-7-chloro-5-@^ 

In 6 ml of methanol was dissolved 0.15 g of ethyl ester of N-[trans-1-benzy1-7-chloro-5-(2-chlorophenyi)- 
2-oxo-1,2 > 3,5-tetrahydro-4 f 1-benzoxazepin-3-ylmethyl]glycine obtained in Example 40. To the solution were 
added 0.4 g of potassium carbonate and 2 ml of water. The mixture was stirred for 2 hours at 50°C. The reaction 
15 mixture was concentrated under reduced pressure, whose pH was adjusted to 3 with dilute hydrochloric acid, 
followed by extraction with methylene chloride. The organic layer was washed with water and dried, then the 
solvent was distilled off under reduced pressure. From the residue was obtained 0.13 g of N-[trans-1-benzyl- 
7-chloro-5-(2-chloropheny1)-2-oxo-1,2,3,M^ as crystals, m.p. 

224-226°C. 



20 



Elemental Analysis for C25H22CI2N2O4.I/2H2O: 


Calcd.: 
Found : 


C 60.74; 
C 60.74; 


H 4.69; 
H 4.48; 


N5.67 
N5.70 



Example 42 

N{tans-1-benzyh7-<*k^ 

To 0.13 g of ethyl ester of N-[trans-1-benzyi-7-chloro-5-(2-chlorophenyI)-2-oxo-1,2,3,5-tetrahydro-4,1- 
benzoxazepin-3-ylmethyl]glycine obtained in Example 40 were added 2 ml of formalin and 2 ml of oxalic acid. 
The mixture was heated at 80°C for 2 hours. The reaction mixture was concentrated under reduced pressure, 
and the concentrate was subjected to extraction with ethyl acetate. The organic layer was washed with an aqu- 
eous solution of sodium hydrogencarbonate, then with water, followed by drying. The solvent was distilled off 
under reduced pressure. The residue was dissolved in 6 ml of methanol. To the solution were added 0.2 g of 
potassium carbonate and 2 ml of water. The mixture was stirred for 2 hours at 60°C. The reaction mixture was 
concentrated under reduced pressure, to which was added water, followed by extraction with ether. The aqu- 
eous layer was acidified to pH 4 with dilute hydrochloric acid, followed by extraction with methylene chloride. 
The organic layer was washed with water and dried, then the solvent was distilled off under reduced pressure. 
From the residue was obtained 0.1 g of N-ttrans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxcHl,2,3,5-tetrahy- 
dro-4,1-benzoxa2epin-3-ylmethyl]-N-methylglydne as crystals, m.p. 195-197°C. 





Elemental Analysis for C26H24CI2N2O4.I/4H2O: j 


45 


Calcd.: 


C 61.97; 


H 4.90; 


N5.56 




Found : 


C 61.90; 


H 4.73; 


N 5.67 



50 Example 43 

N-[trans-1-benzyl-7^hloro-5-(2^hlo^ 
glycine 

In 4 ml of methanol was dissolved 60 mg of ethyl ester of N-[trans-1-benzyl-7-chloro-5-(2-chIorophenyl)- 
55 2-oxch1,2,3,5-tetrahydro-4,1-benzoxazepin-3-ylmethyllglycine obtained in Example 40. To the solution were 
added 0.2 ml of acetic anhydride and 0.2 ml of triethyiamine. The mixture was heated for one hour under reflux 
while stirring. The reaction mixture was concentrated under reduced pressure, which was subjected to extrac- 
tion with ethyl acetate. The organic layer was washed with an aqueous solution of potassium hydrogensulfate, 
an aqueous solution of sodium hydrogencarbonate and water, which was then dried, followed by distilling off 
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tetrahydro-4.1-ben20xa2epin-3-ylmethvll-N-ac 6 tvl oivr.in« «,« „ _ "r_ h 7.^ 1,2,3,5 " 



Elemental Analysis for C^H^CI^OfrlMHaO: 


Calcd.: 
Found : 


C 60.96; 
C 60.90; 


H4.64; 
H 4.39; 


N 5.27 
N5.32 



Example 44 



ton were add^ 552" 2? * *^ 1 : ben2 ° xa2e P in -3-y"nethyl]glycine obtained in Example 40. To the sol" 
IRv&nr' : 3700-2200(COOH), 1740(CO), 1670(CO), 1420. 1250, 1170, 1080, 750 

T H-NMR enpHrum /OnrthJU-. rn/M \ c ~ _ ' . 



Elemental Analysis for C^HzeCfeNiOs^ShfeO: 


Calcd.: 
Found : 


C 62.34; 
C 62.40; 


H 4.74; 
H4.44; 


N4.54 
N4.32 



Example 45 

To a mixture of 0.25 g of [trans-1-benzyl-7-chloro-5-(2-chlorophenvl)-2-oxo-1 2 3 «5 te^hw^ < 
IRvScm-t : 3370(NH),2950. 1745(CO), 1670(CO), 1480 1420 1250 

'H-NMR specfrum (200MHZ.CDC.3) 8 : 3.3K2H.S.COCH, coi 3.74(3H.s.OCH3). 3.7-4.2(3H.m). 4.8(1H.d), 
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5.6(1H,d), 5.8(1 H.S.C5-H), 6.42(1H,d,C«-H) f 7.2-7.8(1 H.m) 





Elemental Analysis for C27H24CI2N2O5.I/2H2O: 


5 


Calcd.: 


C 60.46; 


H 4.70; 


N5.22 




Found : 


C 60.27; 


H 4.85; 


N4.95 



In 5 ml of methanol was dissolved 0.15 g of the white powdery product obtained above. To the solution 
were added 0.2 g of potassium carbonate and 1 .5 ml of water, then the mixture was stirred for 2 hours at 50*C. 
The reaction mixture concentrated under reduced pressure. The concentrate was neutralized with dilute hy- 
drochloric acid, followed by extraction with ethyl acetate. The organic layer was washed with water and dried, 
then the solvent was distilled off under reduced pressure. From the residue was obtained 0.14 g of Trans-1- 
benzyl-7-chloro-5-(2-chlorophenyl)-3-(3-hy 
1-benzoxazepine as a white powdery product 
IRvScnr 1 : 3700-2200(COOH), 1730(CO), 1670(CO), 1480, 1240 

<H-NMR spectrum (200MHz,CDCI 3 ) 8 : 3.31(2H,s,-CO CH,COOH). 3.7-4.2(3H,m), 4.75(1H,d), 5.62<1H,d), 
5.77(1 H,s,C6-H), 6.44(1 H,d,Cg-H), 7.04(1 H,t,NH), 7.2-7.7(1 1H,m) 



20 


Elemental Analysis for C28H22CI2N2O5.I/2H2O: 




Calcd.: 


C 59.78; 


H 4.44; 


N5.36 




Found : 


C 59.47; 


H 4.69; 


N5.13 



25 



Example 46 

Trans-1-benzyl-7-chloro-5-(2-chloro and 

30 3,5-trans-7-chloro-3-chloromethyl-5-(2-cM 

In mixture of 12 ml of glacial acetic acid and 1 0 ml of water was suspended 2.0 g of [trans- 1- benzyl-7-chloro- 
5-(2-chlorophenyl)-2-oxo-1,2,3,5-tetrahydr^ hydrochloride obtained in 

Example 36. To the suspension was added dropwise, while stirring under ice-cooling, 1 ml of an aqueous sol- 
ution of 1.0 g of sodium nitrite, in the course of 10 minutes. The reaction mixture was stirred for one hour at 

35 room temperature, which was added to ice-water, followed by extraction with ethyl acetate. The organic layer 
was washed with an aqueous solution of sodium hydrogencarbonate and water, successively, which was then 
dried, followed by distilling off the solvent under reduced pressure. The residue was dissolved in 50 mlof me- 
thanol, to which was added 5 ml of a 10% aqueous solution of potassium carbonate. The mixture was stirred 
for 15 minutes at 60°C. The reaction mixture was concentrated under reduced pressure. The concentrate was 

*o subjected to extraction with ethyl acetate. The organic layer was washed with water and dried, then the solvent 
was distilled off under reduced pressure. The residue was purified by means of a silica gel column chroma- 
tography (eluent, hexane : ethyl acetate = 4:1 to 1 :1). From the preceding portion of the eluate, 0.2 g of trans- 
7-chloro-3-chloromethyl-5-(2-chlorophenyl)-2-oxo-1 ,2,3, 5-tetrahydro-4, 1-benzoxazepine as colorless prisms, 
m.p. 177-179°C. 

45 Mass spectrum (m/e) : 445 (M 4 ) 





Elemental Analysis for C23H 18 CI 3 N0 2 : 




Calcd.: 


C 61.83; 


H4.06; 


N 3.14 


50 


Found : 


C 62.11; 


H4.01; 


N3.38 



From the subsequent portion of the eluate, 1.05 g of trans-1-benzyl-7-chloro-5-(2-chlorophenyl)-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-methanol as colorless needles, m.p. 158-159°C 
Mass spectrum (m/e) : 427, 429 (M*) 
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Elemental Analysis for C^H^CtNOa: 


5 


CaJcd.: 


C 64.49; 


H 4.47; 


N 3.27 




Found : 


C 64.36; 


H 4.39; 


N3.34 



Example 47 

10 

By substantially the same procedure as in Example 46, compounds shown in Table 35 were obtained. 
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Example 48 



^ ^"f**, 7 " Ch, °^^ (2 - chlorophen ^>- 2 - ox ^ 1 ' 2 ' 3 >tetrahyd^.1-benzoxa 2 epine-3-carboxylicacid 
te Jh„SJi°I 6 ^ iSS0 ' Ved 05 9 ° f trans - 1 - b enzyl-7-chloro-5-(2-chlo ro phenyl)-2-ox<v1,2,3.5- 
t^i ^ 1 - b f enzoxa fP' n ^thanol obtained in Example 46. To the solution was added dmpwise. while 
s*nn ,at room ^perafcre. O.Smlofa Jones' reagent The reaction mixture was stirred for one hour a room 
S r ^ " COncentrated under rcduce d P^ure The concentrate was subjected to extrac 

!nl7 oh il 8 ^ 6 0,9ar,iC ' ayer W3S W3Shed With waterand dried - then the solvent was distilled off 



Elemental Analysis for C23H 17 CI 2 N0 4 : 


Calcd.: 
Found : 


C 62.46; 
C 62.24; 


H3.87; 
H3.93; 


N3.17 
N 3.30 



Example 49 



tained" SUbStantlaHy the Same Synthetlc P rocedu "» as in Example 48, compounds listed in Table 36 were ob- 
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Example 50 



^ oxo-i 2.3,5-tetrahydro-4,1-benzoxazepine. To the solution were added 0.08 g of ethyl thioalvcolate and 01 
gof ces,um fluoride. The mbdure was heated under reflux for 40 minutes white stirring^ Theta^>n mini 
was concenfrated under reduced pressure. The concentrate was subjected to extraction with eZlacetate 
The organ.c layer was washed with water and dried .then the solvent was dista.ed off under ^^^^ 
1 1) 7x^1 Ta J"J^ZZ 3 1'T 961 C0,Umn Chromato 9-P"y <— * hexane : ethy, a'cetete = 
benzoxaz^Din-2^vlmf>?h^i ^^^i^m^^^^^'^^^^^'-^^^^^'^^^^^}}^^^^^^'^ i2,3,5-tetrahydro-4,1- 



Elemental Analysis for C^HasCfeNC^S: 


Calcd.: 
Found : 


C 61.13; 
C 61.04; 


H 4.75; 
H 4.72; 


N2.64 
N2.54 



Example 51 

ac5 ranS " 1 " benZy ""*^^ 

.hmlllTo^ ° f t m ' ° f o methan01 and 2 ml of tetrahydrofuran was dissolved 0.11 g of 3-[trans-1-benzyl-7- 
chloro-5-(2-chlorop^ 

h^r^cTe^rn' 9 h' 2 * " ~* * ^ ™ stirred Sol: 
Hour a 60 C. The reaction mature was concentrated under reduced pressure. The concentrate was rendered 
aad w,thd,lute hydrochloric acid, which was then subjected to extraction with ethy. aceSe^Tirclaver 
ZTSStS IT ™ Si 4 h6 r^ ent ^ &M °" Under P~-- ^Te Sue 



Elemental Analysis for C25H2iCl2N0 4 S: 


Calcd.: 
Found : 


C 59.77; 
C 59.89; 


H4.21; 
H4.31; 


N2.79 
N2.77 



Example 52 

HT ra ns-1-benzyl-7-chlon>5K2-chto^ 

h*J^ 7 S hf Pe "S? °.L 50 "? ° f SOdium hydride in 4 of dim ethylformamide was added 0.2 g of trane-1- 
Jn2£!5 ^^^ Moro P he "y , >- 2 ^<>- 1 . 2 .3^^hydro^.1-ben Z oxa 2 epine3-methanol. while stirring 

^SSS!?" rTa"" ^ ^ 10 minUteS 31 the Same tem P e ^- to which was then added 
0.1 g of ethyl chloroacetate, followed by stirring for 30 minutes at room temperature. The reaction mixture was 

a aqueous solution ,of potassium hydrogensulfate. an aqueous solution of sodium hydrogencarbonateand^ 

blT^T^r dr T d ' , then "L" ^ ^ dW,ed ° ff Under reduCed P ressure ™° ™«>° punfTi 
by means of a s.l.ca gel column chromatography (eluent, hexane : ethyl acetate = 5:1) to give crystals The 
crystals were d-ssolved in 5 ml of methanol. To the solution were added 0.2 g of potessiun carbonate and 1 2 

TrluT^ miXtUr : r ^ f ° r 5 h0Ure at 60 ° C - The reaction "**« ZmZSZS redded 
SSL ^ C ° nCe " trate WaS rendered acid wfth dil "«« hydrochloric acid, followed by extraciton with ethyl 

^ta^ZL^T °^ a,ned 50 1,19 ° f 3 -f tra " s - 1 - b «"^7-chlore-5-(2-chlo ro phenyl)-2-oxc- 

1.2,3,5-tetrahydro-4,1-ben Z oxazep.n-3-ylmethyl]glycolic acid as white crystals, m.p 92-94'C 
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Elemental Analysis for Cz^aj^OsA/lCJH^O. 1/21^0: 


Calcd.: 
Found : 


C 60.91; 
C 60.95; 


H 5.11; 
H 4.99; 


N2.63 
N2.77 



Example 53 

Methyl ester of N-[trar^1-benzyl-7-chloro-5-(2-ch^ 

ylcarbonyl]tryptophane ► 

By substantially the same procedure as In Example 32, 0.4 g of 3,5-trans-1-benzyl-7-chlon>5-(2- 
chlorophenyl^^xo-i^^.S-tetrahydrc^J-benzoxazepine-S-carboxylic acid obtained in Example 48 was 
subjected to the reaction to give a crude product, which was purified by means of a silica gel column chroma- 
tography (eluent, hexane : ethyl acetate : methylene chloride = 9:3:1). From the preceding portion of the eluate, 
0.25 g of the product was obtained as a white powdery product. 
IRv^rrr 1 : 3400(NH), 1740<CO), 1690(CO), 1655(CO) 

'H-NMR spectrum (200MHz,CDCI 3 ) 5: 3.44(2H,d), 3.64(3H,s,OCH 3 ), 4.55(1 Hs.CVH), 4.70(1 H.d.PhCHa), 
5.03(1 H,m), 5.69(1 H.dPhCHJ, 5.79(1 H.s.Cs-H). 6.37(1 H.d.CVH), 6.9-8.2(1 5H,m) 

From the subsequent poriton of the eluate, 0.22 g of the title compound as an amorphous solid product. 
IRvSprrr 1 : 34QG(NH), 1740(CO), 1695(CO), 1660(CO), 1520, 1480, 1240 

1 H-NMR spectrum (200MHz,CDCI 3 ) 6: 3.2-3. 55(2H,m), 3.70(3H,s,OCH 3 ), 4.53(1 H.s.Ca-H). 4.62(1 H.d), 
5.06(1H,m), 5.63(1H.d). 5.76(1 H.s.Cg-H), 6.33(1 H.d.Cg-H), 6.8-8.4(1 5H,m) 

Example 54 

N-{trans-1 -benzyi-7-chlcHno-5-(2-chlorophenyi)-2-oxo-1 ^,3,5-tetrarrydit>4,1-berizoxazepin-^ 

N-[frans-1-benzyl-7-chloro-5-(2-chto^ 
tryptophane ethyl ester obtained in Example 53 was subjected to substantially the same procedure as in Ex- 
ample 34. From 0.25 g of the compound obtained as the preceding eluate, 70 mg of a colorless crystalline 
product was obtained, m.p.250-155°C (decomp.). 



Elemental Analysis for 0^27012^05.1^0: 


Calcd.: 
Found : 


0 63.16; 
0 63.34; 


H 4.52; 
H 4.63; 


N6.50 
N6.42 



From 0.22 g of the compound eluted subsequently, 0.11 g of a colorless amorphous solid product was ob- 
tained 

IRviScnr 1 : 3700-2200(NH,COOH), 1740(00), 1680(00), 1660(CO), 1525, 1240 

'H-NMR spectrum (200MHz,CDCI 3 ) 8: 3.40(2H,m), 4.54(1H,s), 4.63(1 H,d), 5.05(1 H,m), 5.63(1H,d), 
5.70(1 H.s.Cs-H), 6.31(1H f d,Ce-H), 6.8-8.4(1 5H,m) 



Elemental Analysis for C^HzyCfeNaOs: 


Calcd.: 
Found : 


C 64.97; 
C 64.70; 


H 4.33; 
H 4.58; 


N 6.67 
N6.49 



Example 55 

N-(cis-7-chloro-1-isopropyl-5-phenyt-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepin-3-ylacetyl)gIycine ethyl es- 
ter 

In 5 ml of methanol was dissolved 0.3 g of ethyl ester of 3,5-cis-7-chloro-1-isopropyl-5- phenyl- 1,2,3,5-tet- 
rahydro-2-oxo-4.1-benzoxazepine-3-acetic acid ethyl ester disclosed in JPAS57(1982)-35576. To the solution 
were added 0.3 g of potassium carbonate and 2 ml of water. The mixture was stirred for 8 hours at room tem- 



82 



EP 0 567 026 A1 



Sl^^T 6 " 1 " 8 WaS COncenfrated "nder reduced pressure. To the concentrate was added water 

52S b ^JsrK B to Ti? h *- The r queous ,ayer was separated - to whteh £ 

£££ w^re adde^ w 9 f ^ ^ T ' . hydrochtoride * ere * 4 ml oJdimeSrZS *I he 

S5S2r 9 underice - cooli "9. 0.1 9 of diethyl phosphorocyanidate and then 0 2 of 



Elemental Analysis for C^H^INaOs: 


Calcd.: 
Found : 


C 62.81; 
C 62.52; 


H 5.93; 
H 6.10; 


N6.10 
N6.04 



Example 56 

N-rcis-7-chloro-l-isop^^ 

SeSnston ^^^ P '^^ y,)9lyolne Bth * esterob ^ined in Exampte 55. To 

111 th! 1 9 ° f potass,um carbonate. The mixture was stirred for 6 houis at room temoer 

wSeth£a«^ 

witn ethyl acetate. The organic layer was washed with water and dried, then the solvent was distills off ■ ,„H B r 
mo Tn rT'K; Cr ^' S ° btained f ° rm the residU6 were —ystal^ed ZTJEESZE £ So 29 
Zeneed.es h, °" 1 "^^ 

IRv&nH : 3700-2200(COOH). 1710(CO), 1680(CO). 1480, 1250 700 



Elemental Analysis for C24H2oCIN04.3/4H 2 0: 


Calcd.: 
Found : 


C 66.20; 
C 66.12; 


H 4.98; 
H 5.19; 


N 3.22 
N2.97 



Example 57 

JfnyTel;^^ acid 

iddl S °nro 0n ° f ° Xal ^ ? IOride (0 72 ml) in methy,ene Ch,0ride < 10 m ') *» ^'ed to -65°C. to which was 
SlowJ Z 3 fT" ° f dimethyl SUlf ° xide < 063 "*> in meth yene chloride (2 ml) taSng 5 ntaZ 
JSSSTS 8 k 5 m, i U ^' T ° * he miXtUre Was added d ">P«^. taking 1 5 miriites. a sSSon™^ 

S r! ^Ifj" methylene Cn,oride < 15 m »- wh,ch w as stirred for 10 minute To the resultan 
mixture was added tnethylamine (3.45 m.) taking 5 minutes, then the cooling bath wasTemoved The 
hire was stirred for 10 minutes at room temperature, to which was then added N JS addTS 
ml), followed by stirring. The methylene ch.oride .ayer was dried over anhydrous mSSZ Sate £ 
the solvent was distilled off under reduced pressure to leave trans- 7-chloroTS £hkrarfM? 
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1 H-NMR spectrum (200MHz,CDCy 8 :1.29(3H,t,J=7.1Hz), 1 .29(3H,d, J=7.0Hz), 1.56(3H,d,J=6.8Hz), 2.7- 
2.85(2H,m), 3.91(1H,t,J=6.5Hz), 4.19(2H,q,J=7.1Hz), 4.75-5.0(1 H,m). 5.90(1 H,dt,J=1 5.6, 1.5Hz), 
6.01 (1HiS), 6.51(1H,d,J=2.4Hz), 6.97(1 H,dt,J=1 5.6, 7.2Hz), 7.2-7.8(6H,m), 9.83(1 H f s) 

5 (2) In toluene (20 ml) was dissolved trans-7-chlorch5-(2-chlorophenyl)-1-lsopropyl-2-oxo-1 ,2,3,5- 

tetrahydro-4,1-benzoxazepine-3-acetaldehyde (1 .5 g). To the solution was added (ethoxycarbonylmethy- 
lene)-triphenylphosphorane (2.0 g), and the mixture was stirred for 3 hours at 90°C. The solvent was dis- 
tilled off, and the residue was purified by means of a silica ge! column chromatography (hexane : ethyl 
acetate = 10:1) to give ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo- 1,2,3,5- 

10 tetrahydro-4,1-benzoxazepine-3-crotonic acid (1 .28 g) as prisms, m.p.126-127°C. 

IRv^crrr 1 : 1715(C=0), 1670(C=C) 





Elemental Analysis for C24H25CI2NO4: 


15 


Calcd.: 


C 62.34; 


H 5.45; 


N3.03 




Found : 


C 62.47; 


H 5.28; 


N3.08 



(3) In ethyl acetate (20 ml) was dissolved ethyl ester of trans-7-chlon>5-(2-chlorophenyl)-1-isopropyl-2- 
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-crotonic acid (0.45 g). To the solution was added 10% palla- 
dium carbon (0.1 g), and the mixture was subjected to catalytic reduction at room temperatures under at- 
mospheric pressure. The theoretical amount of hydrogen was allowed to be absorbed, then the catalyst 
was removed, followed by distilling off ethyl acetate under reduced pressure. The residue was crystallized 
from a small volume of hexane to give ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-butyric acid (0.37 g) as prisms, m.p.100-101°C. 
IRv^crrr 1 : 1730, 1670(C=O) 





Elemental Analysis for C24H27CI2NO4: 


30 


Calcd.: 


C 62.07; 


H 5.86; 


N3.02 




Found : 


C 62.35; 


H 5.93; 


N 2.95 



Example 58 

Trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1, 2,3,5- tetrahydro-4,1-benzoxazepine-3-butyric acid 

In ethanpl (5 ml) was dissolved ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo- 1,2, 3,5- 
tetrahydro-4,1-benzoxazepine-3-butyric acid (0.25 g). To the solution was added 1N sodium hydroxide (4 ml), 
then the mixture was stirred for 30 minutes at room temperatures. The mixture was acidified with 1N aqueous 
solution of hydrochloric acid (50 ml), followed by extraction with ethyl acetate (100 ml). The ethyl acetate layer 
was washed with water and dried over anhydrous magnesium sulfate. The solvent was distilled off under re- 
duced pressure to leave trans-7-ch!oro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2 ,3,5-tetrahydro-4,1- 
benzoxazepine-3-butyric acid (0.20 g) as prisms, m.p.158-160°C. 
IRv^cm- 1 : 1710, 1670(C=O) 





Elemental Analysis for C22H23CI 2 N0 4 : 




Calcd.: 


C 60.56; 


H5.31; 


N3.21 


50 


Found : 


C 60.62; 


H 5.18; 


N3.23 



Example 59 

55 Ethyl ester of ^trans-1-feobutyl-2,oxo-5-(o-tdylM,^ 
ic acid 

Trans-1-isobutyl-2-oxo-5-(o-tolyl)-1 i 2,3 f 5-tetrahydro^,1-berizoxazepine-^ acid (0.4 g) obtained in 
Example 5 and glycine ethyl ester hydrochloride were subjected to substantially the same procedure as in Ex- 
ample 24 to give ethyl ester of N-[trar»s-1-isobutyl-2^xo-5-(o-toly^ 
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10 



15 



acetyljaminoacetic acid (0.47 g) as needles, m.p. 137-138°C 
IRvScnr 1 : 3360(NH), 1 745, 1 655(C=0) 



5 


Elemental Analysis for C^H^NzO^: 




Calcd.: 


C 69.01; 


H 7.13; 


N6.19 




Found : 


C 69.01; 


H 7.18; 


N6.26 



Example 60 

IRv^m- 1 : 1755, 1670, 1630(C=O) 



20 


Elemental Analysis for C^H^Os: 




Calcd.: 


C 67.91; 


H 6.65; 


N6.60 


25 


Found : 


C 67.96; 


H 6.86; 


N6.69 



30 



35 



Example 61 

ner as in Example 24 to afford ethyl ester of N-[trans-5-(2-f luorophenyl)-isobutyl-2-oxo-1 2 3 5-tetrahvdro7i 
ten^oxazep.ne-3-acetyl]aminoaceticacid (0.45 g) as needles, m.p.166-168°C tetrah y d ro-4,1- 
IRv,£cm-' : 3370(NH), 1750. 1660(C=O) 





Elemental Analysis for C25H29FN2O5: 


40 


Calcd.: 


C 65.78; 


H 6.40; 


N6.14 




Found : 


C 65.89; 


H6.34; 


N6.15 



45 



50 



Example 62 

Ethyl esterof N-Itrans-5-{2-fluorophenyl)-1.isobutyl-2-oxo-1,2,3.5-tetrahydro-4 1-beraoxazeoine.w*, 
yljammoaceuc acid (0.3 9 ) obtained in Example 61 was subjected to hydrolysfst substenS^^ 
ner as ,n Example 25 to afford N-[trans-5-(2-fluorophenylHHsobutvl-2-oxc-1^ Ta SZ^Slf f^eman- 
zepine-3-acety.Jaminoacetic acid (0.27 g) as prisms mjSSc ^^-^Wro-^-benzoxa- 
IRvJSem- 1 : 1755, 1670, 1630(C=O) 





Elemental Analysis for C^H^F^Os: 


55 


Calcd.: 


C 64.48; 


H 5.88; 


N6.54 




Found : 


C 64.54; 


H 5.95; 


N6.51 
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Example 63 

Ethyl ester of hHtrans-1-isobutyl-5-(2-metho 
5 yl] ami noacetic acid 

In N,N-dimethylforrnamide (10 ml) were dissolved trans- 1-isobutyf-5-(2-methoxyphenyl)-2-oxo- 1,2,3, 5- 
tetrahydro-4,1-benzoxazepine-3-acetic acid (0.4 g) obtained in Example 6 and glycine ethyl ester hydrochlor- 
ide (0.18 g). To the solution were added, under ice-cooling, diethyl phosphorocyanidate (0.22 g) and triethy- 
tamine (0.35 ml). The mixture was stirred for 30 minutes at room temperature, to which were then added water 

10 (100 ml) and ethyi acetate (100 ml), followed by extraction. The ethyl acetate layer was washed with 1N hy- 
drochloric acid and an aqueous solution of sodium hydrogencarbonate, which was then dried on anhydrous 
magnesium sulfate, followed by distilling off the solvent under reduced pressure. The residue was purified by 
means of a silica gel column chromatography (hexane : ethyl acetate = 1:1) to give ethyl ester of N-[trans-1- - 
isobutyl-5-(2-methoxyphenyl)-2-oxo-1,2A aminoacetic acid (0.45 

15 g) as needles, m.p. 135-1 37°C. 
IRvScm- 1 : 1750, 1670(C=O) 





Elemental Analysis for C^H^NzCV 


20 


Calcd.: 


C 66.65; 


H 6.88; 


N 5.98 




Found : 


C 66.72; 


H6.91; 


N5.98 



Example 64 

N-[trans-1-isobutyl-5-(2-methoxypheny^ 
acid 

In ethanol (5 ml) was dissolved ethyl ester of N-[trans-1-isobutyl-5-(2-methoxyphenyl)-2-oxo-1 l 2,3,5-tet- 
rahydro-4,1- benzoxazepine-3-acetyl]aminoacetic acid (0.3 g) obtained in Example 63. To the solution was 
added 1N sodium hydroxide, and the mixture was stirred for 15 minutes, which was acidified by the addition 
of 1N aqueous solution of hydrochloric acid (50 ml), followed by extraction with ethyl acetate (100 ml). The 
ethyl acetate layer was washed with water, which was then dried over anhydrous magnesium sulfate. The sol- 
vent was distilled off under reduced pressure to leave N-ttrans-1-isobuty»-5-(2-methoxyphenyl)-2-oxo-1 , 2,3,5- 
tetrahydro-4,1-benzoxazepine-3-acetyl]aminoacetic acid (0.27 g) as prisms, m.p.210-211°C. 
IROarr 1 : 1760, 1670, 1630(C=O) 





Elemental Analysis for C^Hzs^Oq: 


AO 


Calcd.: 


C 65.44; 


H6.41; 


N6.36 




Found : 


C 65.32; 


H 6.38; 


N6.33 



Example 65 

Trans-7-chloro-5-(2-chlorophem 

In tetrahydrofuran (7 ml) were dissolved trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1,2,3,5- 
tetrahydro-4,1-benzoxazepine-3-acetic acid (0.5 g) obtained in Reference Example 5. and N-methylmorpho- 
line (0.15 ml). To the solution was added ethyl chlorocarbonate (0.13 ml) at-10°C, and the mixture was stirred 
for 10 minutes. To the mixture was added sodium boro hydride (0.15 g), to which was then added dropwise me- 
thanol taking 5 minutes, followed by stirring for 30 minutes at 0°C. The reaction mixture was poured into 1IM 
hydrochloric acid (50 ml), followed by extraction with ethyl acetate (1 00 ml). The ethyl acetate layer was washed 
with an aqueous solution of sodium hydrogencarbonate, then dried over anhydrous magnesium sulfate, fol- 
lowed by distilling off the solvent under reduced pressure. The residue was purified by means of a silica gel 
column chromatography to afford trans-7-chloro-5-(2-chlorophenyl)-1-isopropyl-2-oxo-1 ,2,3,5-tetrahydro-4,1- 
benzoxazepine-3-ethanol (0.41 g) as prisms, m.p.188-189°C. 
IRv£*cm-i : 3430(OH), 1650(00) 



86 



EPO 567 026 A1 



Elemental Analysis for C^H^CfeNOa: 


Calcd.: 
Found : 


C 60.92; 
C 61.12; 


H5.37; 
H 5.39; 


N3.55 
N3.72 



Example 66 



Ethyl ester of N-[trans-7-chloro-5-(2-chiorophem 
3-acetyl]amlnoacetic acid 

In N,N-dimethylformamide (10 ml) were dissolved trans-7-chloro-5-(2-chlorophenyl).1-isopropy|.2-oxo- 
1.2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid (0.3 g) and glycine ethyl ester hydrochloride (0 12 g) To 
the solution were added, under ice-cooling, diethyl phosphorocyanidate (0.15 g) and triethylamine (0.24 ml). 
The mixture was stirred for 30 minutes at room temperature, to which were added water (100 ml) and ethyl 
acetate (100 ml), followed by extraction. The ethyl acetate layer was washed with 1 N hydrochloric acid and 
an aqueous solution of sodium hydrogencarbonate, which was then dried over anhydrous magnesium sulfate, 
followed by distilling off the solvent under reduced pressure. The residue was purified by means of a silica gel 
column chromatography (hexane : ethyl acetate = 1:1) to afford ethyl ester of N-[trans-7-chloro-5-(2-chloro- 
phenyl)-1-isopropyl-2-oxo-1,2,3,5-te^ acid (0 31 } 

dies, m.p.197-199°C. y; 
IRv££nrH : 1755, 1670, 1655(C=0) 



Elemental Analysis for Ci^^C^zOsi 


Calcd.: 
Found : 


C 58.43; 
C 58.73; 


H5.31; 
H 5.33; 


N5.68 
N5.80 



Example 67 



^flrans-7-c*lorc~5-(2-^^ 
acid 

In ethand (10 ml) was dissolved ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl).1-isopropyl-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]aminoacetic acid (0.2 g) obtained in Example 66. To the solu- 
tion was added 1N sodium hydroxide (2 ml), and the mixture was stirred for 15 minutes. To the reaction mixture 
was added 1 N aqueous solution of hydrochloric acid (100 ml) to make the solution acid, followed by extraction 
with ethyl acetate (100 ml). The ethyl acetate layer was washed with water, which was then dried over anhy- 
drous magnesium sulfate, followed by distilling off the solvent to leave N-[trans-7-chloro-5-(2-chlorophenyl)- 
1-isopropyl-2-oxo-1,2,3,5- tetrahydro-4,1-benzoxazepine-3-acetyl]aminoacetic acid (0.18 g) as crystals 
m.p.134-135°C. 1 
IRvSfrTH : 1 725, 1 650(C=O) 



Elemental Analysis for 0^22(^205.1 /2Et 2 0: 


Calcd.: 
Found : 


C 57.38; 
C 57.48; 


H 5.42; 
H 5.59; 


N 5.58 
N5.58 



Example 68 



By substantially the same synthetic method as in Example 66, compounds listed in Table 37 and Table 38 
were obtained as crystalline or oily products. 
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55 Example 69 

re B oh,^ ntia,,y 83,116 Syntheti ° me,h0d 35 Exam P ,e 67 ' compounds 'feted in Table 39 and Table 40 



were obtained. 
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Also, physicochemical properties of an intermediate are shown in Table 42. 
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55 



(1) Z-acetylamino-S-chloro-y^'.e'-trimethoxybenzophenone 
Melting point 159-160°C. 
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Bemental analysis (for C 16 H 18 aN0 5 ) 




Calcd.: 


C 59.43; 


H4.99; 


N3.85 


5 


Found : 


C 59.39; 


H4.94; 


N3.86 



(2) 2-amino-5-chlon>2 , f 4 , 1 -6 , -trimethoxybenzophenone 

A mixture of 4.7 g of 2-acethytamino-5-chloro-2 , f 4\6 , -trimethoxyDenzophenone f 50 ml of 6 N hydro- 
10 chloric acid and 50 ml of ethanol was ref luxed for 1 hour while heating. After the solvent was distilled off, 

the residue was basef ied with an aqueous solution of sodium hydrogen carbonate and then extracted with 
ethyl acetate. After the extract was washed with water and dried, the solvent was removed, and the residue 
was subjected to silica gel column chromatography to yield 3.75 g of a crystal. 

(3) 2-amino-5-chloro-a-(2,4,6-trimethoxyphenyl)benzyl alcohol 

15 To a solution of 3.0 g of 2-amino-5-chloro-2 , > 4*,6 , -trimethoxybenzophenone in 50 ml of tetrahydrofuran, 

0.43 g of lithium aluminum hydride was added, followed by stirring for 1 hour. After water was added, the 
solution was extracted with ethyl acetate and dried over anhydrous sodium sulfate, after which the solvent 
was removed and the residue was subjected to silica gel column chromatography to yield 2.9 g of a crystal. 

(4) 5-chloro-a-(2,4,6-trimethoxyphenyl)-2-(neopentylamino)benzy^ alcohol 

20 After a solution of 2.5 g of 2-amino-5-chloro-a-(2 t 4 i 6-trimethoxyphenyl) benzyl alcohol, 1 .01 ml of tri- 

methylacetaldehyde and 0.56 g of acetic acid in 30 ml of ethanol was stirred at room temperature for 1 .5 
hours, 0.81 g of sodium cyanoborohydride was added, followed by stirring overnight. After concentration 
and subsequent dilution with water, the solution was extracted with ethyl acetate. After solvent removal, 
the residue was subjected to silica gel column chromatography to yield 2.2 g of a crystal. 

25 (5) Ethyl ester of 3-[N-(4-chloro-2-(a-hydroxy-2,4,6-trimeth^ 

rylic acid 

2.0 g of 5-chloro-a-(2,4,6-trimethoxyphenyl)-2-(neopentylamino)benzyl alcohol, 0.99 g of monoethyl 
ester of chlorofumaric acid and 0.85 g of sodium hydrogen carbonate were added to 30 ml of dichlorome- 
thane, and this mixture was stirred for 30 minutes. To the reaction mixture was added water, and the br- 
30 ganic layer was dried, after which the solvent was removed and the residue was subjected to silica gel 

column chromatography to yield 2.5 g of an oily compound. 

(6) Ethyl ester of trans-7-chloro-5^2,4,6-trimetho 4,1- 
benzoxaze pine- 3- acetic acid. ^ 
2.5 g of et hyl ester of 3-tN-(4-chloro-2-(a-hydroxy-2,4,6-trimet hoxybenzyl)phenyJ]-N-neopentylcarba- 
35 moyijacrylic acid and 1 .33 g of potassium carbonate were added to 30 ml of ethanol, and this mixture was 

stirred at room temperature overnight After ethyl acetate was added, the mixture was washed with water 
and dried, after which the solvent was removed and the residue was subjected to silica gel column chro- 
matography to yield 2.0 g of a crystal. 
Melting point: 154-1 55°C. 



Elemental analysis (for C^HjuCINO/) 


Calcd.: 
Found : 


C 62.36; 
C 62.51; 


H 6.59; 
H 6.32; 


N 2.69 
N2.67 



Example 72 

By the same procedure as in Example 71, the compounds listed in Tables 43 and 44 were obtained. 
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Example 73 



By the same procedure as in Example 71 except that Isobutyl aldehvde was in nio^ ^ «~ *w , 
cetaldehyde, the compounds listed in Tables 45 through 47 weraotoS ' 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



97 



EP0 567 026 A1 



•o 

cs i 



CO 



CU 



. CO 



OO 
I 

CO 

oo 



CO 

as 

oo 



eg 



w oo ft 
o c» -^r 



10 -^r 

CO 

< to 

»— i OO 

T3 O-* 



LO 

t-h OO 



CO OO 
. II 



as 

OO 



T3 

•a 
•o 



co 



o 
o 



e*- o* 



as 

OO 



. CO *— i 



V oo as 



oc as 



co 
ii 



to 
as 

OO 

. to 
co as 

to 

CO 

II 



"*sr *o /-s 
- . JO 



UO 
06 

co 
(I 



I 

~H 0> CO 

V-/ . CO 

CO 00 



to > as 

as «, -rr 

"O w 

OO . ^ 



^ ^ CO* 

^ N OO 

as .as 

00 eo e— 

co ^ A 

a 11 

k 1 t? 

as as" 5 

CO CO W 

W S^/ ^j- 

CO 10 CO 
CTi OO 

CO 



CO CO I 

a o in 

00 . csi 

- CO 



- S3 tO 

o* 00 as 

- • CO 

as r— 

00 .00 
^00 

CO . CO 

T— » CO 

. II CO 



CO X3 -d 

- . r "O 



. co co as 

*— • . W W _4 



o 



00 . 



00 h-» 



00 

CO CO o> 

I OO OO 

CO 



*=» CO 

to as 

CO . 

f5 CO — » 
CJ> II 

~ cm 

CO* 

T af JL 
as co 



co rr co 
.03 

co xr. 
* co 

N to ^-n 
as as co 
co co 

CO CO 



E CO 
1-H CO 



CD 
OO 



I 



X 



I 



o : 



00 
CM 



T3 



OO 
OO* 



LO OO CO 

II II • . 

* to 

•o *o as 

"O *U CO 

as as* co 



CO CO 

rr ro tj 



as 

LO 



^ as co as 



1 



o 

I 



CM 



98 



EP 0 567 026 A1 



3 33 



- a:" in 

. ~H CO 

OO CD CO . 




99 



EP 0 567 026 A1 



= ^ « H CO 

CO co „ 

<N «D s 

o n as 

« I CO K N 

O CO . LO 

^ co c- w . 

OO • CO' CO 

O ^ <D N 



CO >-n CO 

CO ... 

"2 ec it /\ s 

«C . . EC W 

C— *U l-H ^ 

2 tj . oo 

CT> t-k 

. « EC H LO 



* £ Cf N 

CO CO - 33 

^ . =3 CO 

- CO oo 

W CO 

. ^ OJ 

N i-H CO 



CM 



Nl 

*ec 

CO 
CO 



CD 
CO* 



- II 



- N 
CO EC T3 

«» • -°. 







N 




TT 


EC 


LO 


lo 


CO 






Cv3 


CO 


CO 


II 




















co 


LO 


CO 


CO 


CNJ 














co 






CD 



CO 

oo 



o 

CM 
1—1 



•c* CO 
- II 



CO 

\-/ 

CO 

LO 



CO EC I 

• ass . oo 



OO 



I 

oo 
oo 



CM 



05 



OO N . • . 

ac -a as 

. CO T3 i 

CM « w 

I C— EC CO 

lo . ^ m 

co >— / 

. . CO CO 
*H CO N. . 



II 



co 



. "O E3 v —- ' 



II EC 
» -1—1 

•M LO 
CO 

EC 

CO • CO 



oo 

LO 



LO /"N 03 ■ . 

CM N W CO 

. SS CO 

CO — H CO 



CO 



CO 



• II 



- CO EC *U 

co <~* *a 
ii li 



o 

CM 
1—1 

o 



*0 *D CO W LO 
*0 . CO 

. co c— 

as i— i 

h n ^ 

OO . /^N 

. TJ EC 

CM . CO 



CO 

. CM 
CO II 



V 

CO 



CO CO 



oo 



CM 
O 

I 



o 



^5 - M ^ 

» ' CO CM 

■ i . II 1 »-» 
^ CO l-, . 

co ^ „ no 

CM ^ . 

csi £ T» S 

I OO EC W 
LO . ^4 ^ 
OO t— CO 

CO CM CO 

CO ^ ^-N 

as ii a I 

CM »-t» N EC 

. « EC i— i 
CM W 

Jl . . OO 

»-» * OO . 

- EC II . 
+■* i—l P— > LO 

CO CO » N 
^ . EC EC 
^ CO CM QO 
CM - W 
♦ CO LO 

- EC . OO 

EC LO \ II 
CO . N 

. CO EC _ B 

co . -^r "o 

CO . 

^cosi> 
»-» oo, w CO 

, 7 CO ' 
T3 CO 

I .1 

OO EC t— 
• CO 

CM ^ 'TJ 



V 



100 



EP0 567 026 A1 



Example 74 
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Thecornpounds obtained in ^73 were hydro.yzed by , he sane p ro cedu re as in Reference Exa.p.e 
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5 and Example 2 to yield the compounds listed in Tables 50 and 51 . 
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Example 76 

n-butyl ester of trans-7-chloro-5-(2^lordj^ 

5 3-acetic acid 

A solution of 0.4 g of trans-7-chloro-5-(2^lorophenyl)-1-ne6 
benzoxazepine-3-acetic acid as obtained in Example 2, 0.21 ml of n-butyl iodide and 0.21 ml of triethylamine 
in 5 ml of dimethytformamide was stirred overnight at room temperature. After ethyl acetate was added, the 
mixture was washed with dflute hydrochloric acid, an aqueous solution of sodium hydrogen carbonate and wa- 

10 ter. After the solution was dried, the solvent was removed and the residue was subjected to silica gel column 
chromatography to yield 0.25 g of a crystal. 
Melting point: 106-1 09°C. 





Elemental analysis (for C26H 31 CI 2 N04) 




Calcd.: 


C 63.42; 


H 6.35; 


N2.84 




Found : 


C 63.42; 


H 6.39; 


N2.71 



20 Example 77 



By the same procedure as in Example 76, the compounds listed in Tables 52 through 54 were synthesized. 



25 



30 



35 



40 



45 



50 



55 



106 



EP0 567 026 A1 



CO 



- T3 



^£ ™ i3 

CT> CJ5 S3 



^ CO ^ 33 

^ ^> II V 

- _ N CO 

sa: fc cm 
cq «o 

* . . CO 

W CO S3 , 

g oo C ^ 

CO . CO 33 

^ CO CD ^ 

CO i— ( . , *j 

°* U h 

» * /~\ || CO 

"° T» SB „ § 

Q j oo «o u 

*— I -»-H CO S3 

O CO t~, . ™ 

O OO . CO 833 

S— ' J-J » M 



ffi to oo 



CO S3 
I 



. CS3 



°. s 

CO CO 



£0 

o 
s 



- « W B 



I 

CO 



o 



XT 

- to 



n 

T3 



•5 

^ . CO 33 

*" CO Q> CO 

cq lo a oo 

CO . O c-^ 

- CN3 OO I 

W . N CO 
CD r~\ 

^ — CO C-» 
CO 

CO SB -O 

c e 

^-^ CO 

<=> S3 

. LO i-H 

CN N V 

I . iO 

LO CO OO 

CO » . 

. CO 

O s i 



i 



5 CO CO 



» 32 CO 
CO ^ 

. CO 
CO CO 

t>- to 

lO CO 



as 



to CO 

CO s 

. o 
u 

- CO 

S 03 

33 S3 



LO CNJ 

CO 
I CO 



•a 



E O 



3+ 



g 



9 



I 



CM 



107 



EP 0 567 026 A1 



-a 

£ 

CO 
CO 

Is 



6Q 



o 



N 

•SB 

00 

CO 

II 



LO CSI 
OO CO 



co . =c 

CO ^ S^ 
0 33 CSJ 
t-H iO 



*-< co -a 

CM ^ 

/*"S 



M N 
=3 S3 
CO oo 

cd 

ii 

l—, co 



I 

try 

o 

co- 



co 



co o. —l 



3= II 
CO I— > 



as 
co 



CO T3 



II 

»— » LO 

- CSJ 

-o 

~ CO 



OS 

as: 
I 



3 OO 
CO 

. CNI 
CO 

• /— \ 

as E' 
cn 



U — I /^y 
.OK 

tj in co 

as -*-h 

1—1 - T— I 

^ /-\ II 

cn n » 

co as 

CO . . 

. co as 

^ II H 

as - co 

OO +-> CD 

co as -^r 

co w ^ 

. oa N 

co as 

. co 

ii 



^ T3 M II 

w xj as h-» 



. csj 

T 

i 

CSJ 



t""» LO 
CO »-H 



CD CSI 
OO OO 



Cn CSJ 
OO CD 



cn cn 

LO LO 















LO 


<=> 

CSJ 


s 


as 






i-H 


CO 


as 








1 


CO 


CSJ 








/~S 


OO 


LO 








N 


CO 


CO 




/— S 


• 


as 




LO 


CO 


✓~S 


T— 1 




/— \ 


LO 








CO 


CO 






3 


CO 


CO 




CSJ 


CSJ 


CO 








OO 










CO 




/-N 










CO 


N 








as 


*— 1 


as 


CSJ 






cn 


II 


CO 


CO 


CO 


CO 








cn 


CSJ 




T3 










on 


f— 1 


/-s 


"^r 


LO 




-q 


II 


OJ 




<=> 


as 




as 










CO 






*o 












/r\ 


v« ✓ 










<n 


cn 


as 




CO 




i— t 


cn 




II 




CSJ 


o 






»— > 


cn 


8 


CSJ 


cn 




cn 






CO 


'CJ 


LO 


LO 


v— / 


/— \ 


CO 








fid 


s 


as 






as. 






H 






2C 

I 


CSJ 


tsj 


OO 






as 




as 












CSJ 









oo e as 

• co 

co as w 

CO OO 

II ^ 

*-* LO C— 

• CO I 

*o . CO 

as 

w .-xr CO 



co 

CO 



CSJ CSJ 



CSJ c~ 

cn. csj 



LO 



LO .C— 
CO CO 



o 

as 

CM 



OO 

CO" 



CO 

cn 



i 

LO 
CO 



o 



E O 



33' 

V CO 



CO 



\/ 

as 
o=cj> 



cm 


CM 






CO 


CO 




33 




<-> 








33 







as 



I 



LO 



CM 

V 

CO . 



C-3 
I 



108 



BP 0 567 026 A1 




109 



EP0 567 026 A1 



Example 78 

Phenyl ester of trans-7-<*loro-5-(2-chlorophenyl)-1-n 

5 3-acetic acid 

0.3 g of trans-7-chloro-5^(2-chlorophenyl)-1^^ 
acetic acid as obtained in Example 2 and 0.0/72 g of phenol were dissolved in 12 ml of dichloromethane, and 
10 ml of 1^thyl-3-(3^imethylaminopropyl)carbodiimide hydrochloride was added, followed by stirring at room 
temperature for 1.5 hours. The reaction mixture was concentrated, ethyl acetate was added and the mixture 

10 was washed with water, after which the organic layer was dried and the solvent^was distilled off. The residue 
was subjected to silica gel column chromatography to yield 0.28 g of a crystal. 
Melting point: 147-148°C. 



Elemental analysis (for C^K^tC^NO^ 


Calcd.: 
Found : 


C 65.63; 
C 65.55; 


H5.31; 
H 5.45; 


N2.73 
N2.46 



20 Example 79 

The compounds obtained in Example 2 were subjected to the same procedure as in Example 78 to yield 
the compounds listed in Table 55. 
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Example 80 

Cyclohexylthio ester of lrans-7-chloro-i5-(2-chlorophenyl)-1 -neopentyl-2-oxo-1,2,3 t 5.tetrahydro-4 f 1-benzoxa- 
5 zepine-3-acetic acid 

0.3 g of trans-7-chloro-5-(2-chlorophenyl)-1- neopentyl-2H)xo-1,2 t 3,5-tetrahydro-4,1-benzoxazepine-3- 
acetic acid as obtained in Example 2 and 0.09 g of cyclohexyfmercaptan were subjected to the same procedure 
as in Example 78 to yield 0.19 g of a crystalline compound. 
Melting point 157-1 58°C. 



Elemental analysis (for C28H33CI2NO3S) 


Calcd.: 
Found : 


C 62.91; 
C 62.94; 


H 6.22; 
H 6.08; 


N2.62 
N2.40 



Example 81 

t-butyl ester of trans-7-chloro-5-(2-chlorophenyl)-^ 
3-acetic acid. 

To a solution of 1.2 g of frans-7-chloro-5-(2-chloro phenyl^ 
benzoxazepine-3-acetic acid as obtained in Example 2 in 40 ml of dichloromethane, 10 ml of isobutene and 
0.1 ml of concentrate sulfuric acid were added, and the mixture was kept standing at room temperature for 3 
days. After reaction mixture concentration, ethyl acetate and an aqueous solution of sodium hydrogen carbon- 
ate were added, and the organic layer was washed with water and dried, afte which the solvent was removed 
and the residue was subjected to sDica gel column chromatography to yield 1 .07 g of a crystal. 
Melting point: 141-142°C. 



Elemental analysis (for C26H31CINO4) 


Calcd.: 
Found : 


C 63.42; 
C 63.52; 


H 6.35; 
H 6.37; 


N2.84 
N2.80 



35 

Example 82 

Carboxymethyi ester of trans- 7-chloro-5^2-chlorophenyl)-1-neopentyl-2-oxo-1,2 i 3 i 5-tetrahydro^,1-benzo- 
xazepine-3-acetic acid 

40 0.3 g of t-butoxycarbonylmethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1 -neopentyl-2-oxo-1, 2,3,5- 

tetrahydro-4, 1-benzoxazepine-3-acetic acid as obtained in Example 77 was dissolved in 3 ml of trif luoroacetic 
acid, and this solution was kept standing at room temperature for 30 minutes. After the solution was concen- 
trated, ethyl acetate was added, followed by washing with water and subsequent drying, after which the solvent 
was removed and the residue was recrystallixed from petroleum ether to yield 0.24 g of a crystal. 

45 Melting point: 186-190°C. 





Elemental analysis (for C^H25CI 2 NOe.1/2H2.0) 




Calcd.: 


C 57.27; 


H521; 


N2.78 


so 


Found : 


C 57.38; 


H 5.05; 


N2.78 



Example 83 

Methyl ester of 2-[trans-7-ch!oro-5-(2-chlorophenyl)-1- isopropyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxaze- 
pine-3-acetyl]aminobenzoic acid 

0.35 g of trans-7-chloro-5-(2-chloroph 
acetic acid as obtained in Reference Example 5 was dissolved in 10 mJ of toluene, and 0.63 ml of thionyl chloride 
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was added, followed by stirring for 30 minutes while heating at 90X. The solution was concentrated and th« 
?S£2S T!*? 10 m ' ? dich,orometha "«. ^d 0.13 ml of methy, ^TlSZSSfiS 

££f2 r ?*T ydr09e " carbonate and water - The solvent was removed and the residue was sub- 
jected to silica gel column chromatography to yield 0.25 g of a crystal 
Melting point 188-190<>C. 



Elemental analysis (for C^H 26 CI 2 N 2 0 6 : 


Calcd.: 
Found : 


C 62.11; 
C 61.94; 


H4.91; 
H4.91; 


N5.24 
N5.24 



Example 84 

By the same procedure as in Example 83, the compounds listed in Tables 56 and 57 were obtained. 
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Example 85 

2-[trans-7^hloro-5-(2-chlo^^ 
benzoic acid 

0.15 g of methyl ester of 2-ftrans-7^hloro-5-(2^hlorophen^ 
benzoxazepine-3-acetyl]aminobenzoic acid as obtained in Example 83 was subjected to the same procedure 
of ester hydrolysis as in Example 34 to yield 0.11 g of a crystal. 
Melting point 208-2il°C. 



Elemental analysis (for C27H24CI2N2O5) 


Calcd.: 
Found : 


C61.49; 
C 61.22; 


H 4.59; 
H 4.68; 


N 5.31 
N 5.35 



Example 86 

The compounds obtained in Example 84 were subjected to the same procedure of ester hydrolysis as in 
Example 34 to yield the compounds listed in Table 58. 
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55 Example 87 

0.6 a o( K^T^Io^^-oW^hen^i-neopM,,.^^, ^^,^^^,.^^^^ 
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acetic acid as obtained in Example 2 and 0.27 g of ethyl ester of 4-aminobenzoic acid were subjected to the 
same procedure as in Example 83 to yield 0.43 g of a crystal. 
Melting point 21 8-21 0°C. 



Elemental analysis (for C^H^C^ISfeOs) 


Calcd.: 
Found : 


C 63.81; 
C 63.79; 


H 5.53; 
H 5.38; 


N4.80 
N4.70 



Example 88 

By the same procedure as in Example 83, the compounds listed in Tables 59 and 60 were synthesized. 
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Example 89 

M J5^T P rMt^ ntheSiZed 10 EX3mp,eS 87 and 88 were ****** to the P^dure as in Examples 
24 and 82 to yield the compounds listed in Tables 61 and 62. 
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Elemental Analysis(Pound) 
C It N 


62.71 5.08 5.04 
(62.95 5.39 . R OD 


63.27 5.31 4.92 
(63. 24 5. 23 4. 78) 


63.27 5.31 4.92 
(62.98 5.43' 4.61) 


63. 27 5. 31 4. 92 
(63.39 5.21 4. 76) 
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Example 90 

Trans-7-chtoro-5-(2-ch!oropheny^^ 
5 1.0 g of 1rans-7^hloro-5-(^ 

acetic acid and 0.5 g of ammonium chloride were dissolved in 8 ml of dimethylformamide, and 0.46 g of 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride and 0.7 ml of triethylamine were added, followed 
by stirring at room temperature for 30 minutes: After water was added, the solution was extracted with ethyl 
acetate, followed by washing with water, after which the solvent was removed and the residue was recrustal- 
10 lized to yield 0.75 g of a crystal. 
Melting point: 271-272°C. 





Elemental analysis (for C 21 H 22 Cl2N203) 


15 


Calcd.: 


C 59.87; 


H5.26; 


N 6.65 




Found : 


C 59.91; 


H5.33; 


N6.91 



Example 91 

The compound obtained in Example 2 and Reference Example 5 and various amines were subjected to 
the same procedure as in Example 90 to yield the compounds listed in Tables 63 through 67. 
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Elemental Analysis(Found) 
C H N 


63:97 4.72 5.97 
(64.01 4.53 5.90) 


64.00 5.06 5.74 
(63.97 5.03 5.81) 


61. 42 4. 96 5. 51 
(61.65 5.05 5.40) 


64.60 5.00 5.80 
(64.42 4.99 5.73) 


62.53 4.84 5.61 
(62.24 5.05 5.34) 


67.06 4.66 5.39 
(66.78 4.56 5.26) 


61,47 5.83 6.23 
(61.33 5.76 6.18) 
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Elemental Analysis(Found) 
C H N 


62. 89 6.33 5.87 
(63.15 6.38 5.87) 


65. 76 5. 52 5. 48 
(65. 89 5. 67 5. 57) 


68.28 5.04 4.83 
(68.33 5.12 4.65) 


66.79 4.90 4.87 
(66. 97 4. 91 4. 83) 


68.40 5.41 6.84 
(68. 35 5. 57 6. 82) 


58.67 5.60 9.33 
(58. 76 5. 90 8. 93) 


60, 25 6. 11 8. 78 
(60. 14 6. 20 8. 51) 
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Example 92 
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(1) 4-chloro-2-[a-hydroxy-aHrnethyl-(2-chlorophenyl)methyi]aniline 

A tetrahydrofuran solution of a Grignard reagent synthesized from 0.45 g of magnesium and 1 .2 g of 

methyl iodide was added dropwise to a solution of 2.0 g of 2-amino-5-chloro-2 , -chlorobenzophenone in 
5 20 ml of tetrahydrofuran. After refluxing with heating for 10 minutes, the mixture was cooled with water, 

and a saturated aqueous solution of ammonium chloride was added, and the mixture was extracted with 

ethyl acetate. The solvent was distilled off, and the residue was subjected to silica gel column chroma- 

torgraphy to yield 1 .5 g of an oily compound. 

1 H-NMR (CDCI 3 ) 8: 2.04 (3H, s, CH 3 ), 7.0-7.8 (7H, m) 
10 (2) r^isobutyM-chloro-2-[a-hydroxy-a-m^ 

To a solution of 1 .2 g of 4-chloro-2-[a-hydroxy-a-methyl-(2-chlorophenyi)met hyljaniline and 0.32 g of 

isobutylaldehyde in 8 ml of acetic acid, 0.25 g of sodium borohydride was added, followed by stirring at 

room temperature for 40 minutes. After water was added, the reaction mixture was extracted with ethyl 

acetate, after which the solvent was removed and the residue was subjected to silica gel column chroma- 
15 tography to yield 1.4 g of an oily compound 

iH-NMR (CDCI3) 8: 0.75, 0.80 (6H, each, d, CH 3 ), 1.67 (1H. m). 1.99 (3H, s, CH 3 ), 2.74 (2H, d), 7.05-7.8 

(7H, m) 

(3) Ethyl ester of 3-[N-[4-chloro-2-[a-hydroxy-a-mett^ 
moyl]acrylic acid 

20 1.4 g of N-isobutyl-4-chloro-2-[a-hydroxy-a-methyl-(2-chlorophenyl)methyl]aniline was dissolved in 

15 ml of dichloromethane, and 0.7 g of sodium hydrogen carbonate was added, after which a solution of 
0.68 g of monbmethyl ester of chlorofumaric acid in 4 ml of dichloromethane was added dropwise over a 
period of 20 minutes. After the mixture was washed with water and dried, the solvent was removed and 
the residue was subjected to silica gel column chromatography to yield 0.65 g of a crystal. 

25 Melting point 153-1 54°C. 





Elemental analysis (for C24H27CI2NO4) 




Calcd.: 


C 62.07; 


H 5.86; 


N 3.02 


30 


Found : 


C 62.19; 


H 5.86; 


N2.90 



(4) Ethyl ester of 7-chloro-5-<2-chlorophenylH -isobutyl-5-^^ 
benzoxazepine-3-acetic acid 

1 .0 g of ethyl ester of 3-[N-[4-chloro-2-[a-hydroxy-a-meth^ 
tylcarbamoyI]acryiic acid was dissolved in 10 ml of ethanol, and 0.35 g of potassium carbonate was added, 
followed by stirring for 12 hours. After waterwas added, the reaction mixture was extracted with ethyl acet- 
ate and dried, after which the solvent was removed and the residue was subjected to silica gel column 
chromatography to yield 0.8 g of a crystal. 
Melting point: 119-120°C. 





Elemental analysis (for C24H27CI2NO4) 




Calcd.: 


C 62.07; 


H 5.86; 


N3.02 


45 


Found : 


C 62.08; 


H.5.93; 


N2.98 



Example 93 

50 7-chloro-5-(2-chlorophenyl)-1-feobutyl-5-methyl-1 ^,3,5-tetrahydro-2-oxo-4,1-benzoxazep!ne-3-acetic acid 
0.3 g of ethyl ester of 7-chloro-5-<2-chlorophenylM-is^^ 
benzoxazepine-3-acetic acid was dissolved in 10 ml of methanol, and 2 ml of a 10% aqueous solution of po- 
tassium carbonate was added, followed by stirring for 40 minutes with heating at 70°C. After acidification with 
dilute hydrochloric acid, the reaction mixture was extracted with ethyl acetate. After the extract was dried, the 

55 solvent was removed and the residue was recrystallized from ethyl acetate-hexane to yield 0.1 6 g of a crystal. 
Melting point: 153-154°C. 



130 



EP0 567 026 A1 



Elemental analysis (for GaHaCfeNOJ 


Calcd.: 
Found : 


C 60.56; 
C 60.59; 


H 5.31; 
H 5.32; 


N3.21 
N2.92 



Reference Example 9 

(1) S-chloro-a^-chlorophenyl^-ttrifluoroacetylaminoJbenzyl alcohol 

thanl^^t^ **d in 12 ml of dichlomme- 

mSZ L » * , 9 anhydrous Wuoroacetic acid in 2 ml of dichloromethane was added Afterr* 

aftr which STT S ° ° f SOdiUm hydr09en Carb0nat6 W3S added ' and the ^ganic layer waTdrie? 
after wh,ch the solvent was removed and the residue was recrystal.ized fnom hexane to yLdTa g of a 

(2) 5-chloro-a-(2-chlorophenyl)-2-(2,2^-trifluoroethylamino)ben2yl alcohol 

1 2 o ofl^ 8 '?, 0 !?- 25 9 . ° f ,ithiUm a ' Uminum hydride in 20 ml ethyl ether, a solution of 

b^^Ty.^ 

ben^oxaL::;;^^ 

Melting S 16^164™ ' " ™ ^ 38 ReferenCe ^* 2 to **« 

a crystal. 



Elemental analysis (for C 21 H l8 CI 2 F 3 N0 4 ) 


Calcd.: 
Found : 


C 52.96; 
C 52.93; 


H3.81; 
H 3.88; 


N2.94 
N 2.91 



Reference Example 10 

By the same procedure as in Reference Examples 2 and 9. the compounds listed in Table 



thesized. 



68 were syn- 
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Example 94 



By the same procedure as in Reference Examples 2 and 9, the compounds listed in Table 69 were synthesized. 

132 



EP0 567 026 A1 




EP 0 567 026 A1 

Reference Example 4 to yield the compounds listed in Table 70. 




Elemental Analysis(Pound) 
C H N 


48. 21 2. 83 2. 81 
(47.91 2.82 2.95) 


60.01 4.56 3.33 
(59.74 4.55 3.29) 


50,91 3.15 3.12 
(50.97 3.26 3.05) 
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Example 95 

a ^ Th ^ mpounds obtained ln ^P' 6 94 were subjected to the same procedure as in Reference Example, 
4 to yield the compounds listed in Table 71. 
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Also, physicochemical properties of intermidiates of compounds obtained in Reference Examples 9 and 
10 and Example 94 are shown in Tables 72 and 73. 
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55 

Example 96 

Ethyl ester of frans-7-chloro-5-(2-chloropheny^ 
propionic acid. 
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WTrans^-chloro-S^-chlorophenyO-S-C-^ 
zepine 

0.3 g of 7-chloro-3-(2-chloroethyl^5^^ 
* e * H "*"?P ,ne 8nd 0-1 9 ° f SOdium cyanide were sus Pended in 6 ml of dimethylsulfoxide, followed by stir- 
ring at WC tor 1 hour. Water was added and the suspension wasextracted with ethyl acetate, afterwhich 
the solvent was removal and the residue was subjected to sDica gel column chromatography to yield 0.25 
g of a crystal. 
Melting point 194-195°C. 



Elemental analysis (for C^^cy^) 


Calcd.: 
Found : 


C 64.04; 
C 63.96; 


H 5.61; 
H 5.56; 


N 6.49 
N6.66 



(2) Ethyl ester of trans-7-chloro-5-(2-chk>rophenyl)-i-n^ 
zepine-3-propionic acid 

To 0.2 g of trans-7-chloro-5-(2-chloropheny1)-^ 
4.1-benzoxazepine, 6 ml of an ethanol solution of 6 N hydrogen chloride was added, followed by refluxing 
with i heating for 6 hours. After solvent removal, ethyl acetate and water were added, the organic layer was 
dned the solvent was removed, and the residue was subjected to silica gel column chromatography to 
yield 0.18 g of a crystal. 
Melting point: 130-1 31 °C. 



Elemental analysis (for C^HaQCIzNCXO 


Calcd.: 
Found : 


C 62.76; 
C 62.78; 


H6.11; 
H6.12; 


N2.93 
N2.68 



Example 97 

Trans-7-chlorc-5-(2-chlorophenyl)-1-neo^^ 
acio 



90 mg of ethyl ester of trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-1 > 2,3,5-tetrahydro-2-oxo-4 1- 
benzoxazep,ne-3-propionic acid as obtained in Example 96 was subjected to the same procedure as in Ref- 
erence Example 4 to yield 80 mg of a crystal. 
Melting point: 225-227°C. 



Elemental analysis (for C^sC^NC^) 


Calcd.: 
Found : 


C 61.34; 
C 61.34; 


H 5.60; 
H 5.65; 


N3.11 
N2.89 



Example 98 

T ra ns-7-<*loro^ Trans ^ 

7-chlor(>-5-(2-chlorophenyl)-1-isobutyl-1,2.3.5-tetrahydro-2-oxo-4.1-benzoxazepine-3-aceUc acid as ob- 
tained in Example 2 was subjected to the same procedure as in Example 65 to yield 1 .5 g of a crystal. 

Example 99 

ylethyljthioglycolic add 

<1)Trans-7-chloro-3-(2-chloroethyl)-5-(^^ 
zepine 
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1 .0 g of trans-7-chloro-5-(2-chlorophenyl)-1-isobutyl-1 ,2,3,6-tetrahydro-2-oxo-4,1-ben20xa2epine-3- 
ethanol as obtained in Example 98 was dissolved in 25 mi of toluene, and 0.1 mi of pyridine and 0.4 ml of 
thionyl chloride were added, followed by stirring for 30 minutes with heating at 1 00°C. After solvent removal 
5 under reduced pressure, the residue was dissolved in ethyl acetate and washed with a saturated aqueous 

solution of sodium hydrogen carbonate and dried, after which the solvent was removed and the residue 
was subjected to silica gel column chormatography to yield 0.8 g of a crystal. 
Melting point 138-140°C. 



10 


Elemental analysis (for C21H22CI3NO2) 




Calcd!: 


C 59.10; 


H 5.20; 


N 3.28 




Found : 


C 59.17; 


H 5.22; 


N2.25 



(2) Ethyl ester of 3-[trans^7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxa- 
zepine-3-ylethyl]thiogly colic acid 

0.15 g of trans-7-chloro-3-(2^loiwthyl}-5-(2^ 
4,1-benzoxazepine, 0.08 g of ethyl ester of thioglycolic acid and 0.1 g of cesium fluoride were added to 5 
mi of acetonitrile, followed by ref luxing with heating for 40 minutes. After ice water was added and the mix- 
ture was extracted with ethyl acetate, the organic layer was dried, after which the solvent was removed 
and the residue was subjected to silica gel column chromatography to yield 0.17 g of an oily compounds. 

'H-NMR (CDCI3) 5: 0.93, 1.03 (6H, each, d), 1.26 (3H, t), 1.8-2.4 (3H, m), 2.8 (2 H, m), 3.19 (2H, s). 3.42 (1H, 

dd), 4.0-4.4 (4H, m), 6.12 (1H, s), 6.51 (1H, d), 7.2-7.8 (6H, m) 

Example 100 

3-[trans-7-chlorcK5-(2-c^orophe acid 

0.17 g of ethyl ester of 3-[trans-7-chIoro-5-(2-ch^ 
benzoxazepihe-3-ylethyl]thiogIycolic acid as obtained in Example 99 was subjected to the same procedure as 
in Example 51 to yield 0.18 g of a crystal. 
Melting point: 194-195°C. 





Elemental analysis (for C23H25CI2NO4S) 


35 


Calcd.: 


C 57.26; 


H 5.22; 


N 2.90 




Found : 


C 57.27; 


H 5.20; 


N2.96 



40 Example 101 

3-prans-7-chloro-5-(2-chlorophenyl)-1 -isobutyt-2-oxo-1 ^3.5-tetrahydro-4,1-benzoxazepine-3-yiethyllsulfonyi- 
aceticacid 

0.18 g of ethyl ester of 3-[trans-7-chloro-5-(2-chlOTopheny^ 

45 benzoxazepine-3-ylethylJthioglycolic acid as obtained in Example 99 was dissolved in 8 ml of dichloromethane, 
and 0.25 g of m-chloroperbenzoic acid was added, followed by stirring for 1 hour. To the reaction mixture was 
added an aqueous solution of sodium hydrogen carbonate, followed by washing and the organic layer was dried 
and the solvent was removed, after which the residue was subjected to silica gel column chromatography to 
yield 0.18 g of an oily compound, which was then subjected to the same procedure of ethyl ester hydrolysis 

50 as in Example 51 to yield 0.13 g of a crystal. 
Melting point: 171-172°C. 





Elemental analysis (for C23H25Cl 2 N0 6 S) 


55 


Calcd.: 


C 53.70; 


H.4.90; 


N2.72 




Found : 


C 53.62; 


H 4.95; 


N2.68 
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Example 102 



Trans-7- 

hydro-4,1-benzoxazepine 

™f„l ; 9 l- rth ^ d,meth y ,am i«»Pn>Pyl)carbodiimide hydrochloride and 20 mg of dimethyla- 
STSJir' S ' "iT* by Stifrin9 81 tem P erature fcr 4 hours. The sohZ £TZ2£ 
sctent ^^St^ST - " ^ aCetate ' fo " 0Wed b * washi "9 with water, after wh.c^he 
ofacrS J ^ t0 Si ' iCa 961 C0,umn chro ™tography to yield 0.48 g 

Melting point 213-214°C. 



Elemental analysis (for C^Ta^Oa) 


Calcd.: 
Found : 


C 64.93; 
C 64.68; 


H 5.07; 
H 4.96; 


N7.83 
N7.90 



neoplCfoxo^?23i^ a h ^ 

S T?f^T ydM ' 1 ' toz0)ta2epine and 80 m 9 °f sodium azide in 5 ml of dimethylfor- 
mamKle was sbrred at 90°C for 60 hours. After water was added, the mixture was washed wit h water S 

Melting point: 218-220°C. 



Elemental analysis (for C29H28CI 2 N 6 0 3 ) 


Calcd.: 
Found : 


C 59.64; 
C 59.44; 


H 4.92; 
H4.87; 


N 14.39 
N 14.30 



Example 103 



mr^7^ to V """^nti was synthesized by the same procedure as in Example 102. 
Melting point: 257-259°C. 



Elemental analysis (for C29H 27 GI 2 N303.1/4H 2 0) 


Calcd.: 
Found : 


C 64.39; 
C 64.33; 


H 5.12; 
H5.13; 


N7.77 
N 7.64 



Melting point 206~210°C 
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Elemental analysis (forC 29 H 28 CI 2 N 6 03-1/4H 2 0) 


Calcd.: 
Found : 


C 59.64; 
C 59,71; 


H4.92; 
H 4.96; 


N 14.39 
N 14.34 



Example 104 

Trans- 7-chIoro-5-(2-chloro^ 

hydro-4,1-benzoxazepine 

(1) Trans-7-c*lorc-5-(2-chlorophenyl>^ 
tetrahydro-4, 1 -benzoxazepine 

0.3 g of trans-7-chloro-5-(2-chlorophenyl)-^ 
3-acetic acid as obtained in Reference Example 5 and 0.1 g of aminoacetonitrile sulfuric acid salt were 
dissolved in 5 ml of dimethylformaldehyde, and 0.18 g of diethyl phosphorocyanidate and 0.17 ml of trie- 
thylamine were added, followed by stirring at room temperature fori hour. After water was added, the mix- 
ture was extracted with ethyl acetate, washed with water and then dried. After solvent removal, the residue 
was subjected to silica gel column chromatography to yield 0.31 g of a crystal. 
Melting point 216^217°C. 



Elemental analysis (for C22H21CI2N3O3) 


Calcd.: 
Found : 


C 59.20; 
C 58.92; 


H 4.74; 
H 4.68; 


N 9.41 
N9.12 



(2) Trans-7-chloro-5-(2-chlorophenyl)-1-isopro^ 
1 ,2 ,3 ,5-tetrahydro-4, 1 -benzoxazepine 

Trans-7-chloro-5-(2-chlorophenyl)-3-(cyanom 
5-tetrahydro-4,1 -benzoxazepine and sodium azide were subjected to the same procedure as in Example 
102 to yield a crystal. 
Melting point 253-254°C. 



Elemental analysis (for C^H^C^N^) 


Calcd.: 
Found : 


C 54.00; 
C 53.85; 


H 4.53; 
H4.68; 


N 17.17 
N 17.02 



Example 105 

Trans-7-chloro-5-(2-ch!oropheny^ 
hydro-4, 1 -be nzoxazepine 

Trans-7-chloro-5-(2-chlorophenyl)-1^ acid 
as obtained in Example 2 was subjected to the same procedure as in Examples 102 and 1134 to yield a crys- 
talline compound. 

(1) Trans-7-chloro-5-(2-chlorophenyl)-3-te 

tetrahydro-4, 1 - benzoxazepine 

Melting point i68-169°C. 



Elemental analysis (for C23H23CI2N3O3) 


Calcd.: 
Found : 


C 60.01; 
C 60.11; 


H5.04; 
H 5.28; 


N9.13 
N9.15 



(2) Trans-7-(^oro-5-(2-cWorophenyl)-1-isobuty^^ 
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1 ,2,3,5-tetrahydro-4, 1-benzoxazepine 
Melting point 234-235°C. 



Elemental analysis (for QaH^CfeNeOa) 


Calcd.: 
Found : 


C 54.88; 
C 55.07; 


H4.81; 
H4.84; 


N 16.69 
N 16.92 



Example 106 
tspin© 

3-acetam.de as obta.ned .n Example 91, 0.3&g of carbonvldiimidazole and 1.14 g of ally! bromide were 

Z5}£ rt ?h M aCetate k Wa ! ad ded ' fo,,owed bv washi "9 water, after which the solvent was removed 
II^S 8 ^ 40 SiMOa C ° IUmn Chromat °9 ra P h y to Veld 0-44 g of a crystal. 



Elemental analysis (for C^HsoCI^Oa) 


Calcd.: 
Found : 


C 62.54; 
C 62.68; 


H 5.00; 
H5.13; 


N6.95 
N7.22 



02 g of »rans-7-chlorc-5-(2-chlc<opheny0-3-^^ 
^ng^Sr^r ' 10 Pr0C6dUre 38 " EXamP ' 6 102 and 10 yfe,d 90 of a crystal. 



Elemental analysis (for C^h^cyslsOJ 


Calcd.: 
Found : 


C 56.51; 
C 56.29; 


H4.74; 
H 4.70; 


N 15.69 
N 15.67 



Example 107 
Trans-7-chlorc^^ 

Vi^oSeS^ 

0.5 g erf _*ran8-7-chloro-3K2-(*loTO^ 

ExamP ' e " and 04 9 of sodium <* a " ide added to 8 ml of dimeThyl 
exS2 ,h "£j * T?" 9 a V°° 0C 40 minUteS - ^ W3S added " tne rea <*°" ^re was 
v^nTwal T,h ' "5 ^ W8S W3Shed With wator and dried < a ««r "•** the sok 

an oTsuZnce SUbj6Cted 10 ^ 96 ' C °' Umn dnm *^ to y feld 0-45 g of 

^^^^^^ ^ 2 (2H ' * ^ (1H ' * 4 05 

Trans-7-chloro-5-(2-chlorophenyl)-3^2-cyanoethyl)-1^^ 
zep.ne was subjected to the same procedure as in Example 102 to yield 0.22 g of a cr^staT 
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Melting point: 125-127°C. 





Elemental anaiysis (for C22H23CI2N5O2) 


5 


Calcd.: 


C 57.40; 


H 5.04; 


N 15.21 




Found : 


C 57.15; 


H 5.26; 


N 14.97 



Example 108 

Trans-7-chloro-5-(2-chlc>rop 
5-tetrahydro-4,1-benzoxazepine 

0.25 g of trans-7-chloro-5-(2-chloropheny^ 
benzoxazepine as obtained in Example 107, 120 mg of hydroxylamine hydrochloride and 0.23 g of sodium car- 
bonate were added to 5 ml of ethanol, followed by ref luxing with heating for 1 8 hours. After solvent removal, 
ethyl acetate was added, and the mixture was washed with water an dried, after which the solvent was removed 
and the residue was recrystallized from ethy! acetate. 
Melting point 21 2-21 4°C. 





Elemental analysis (for C22H25CI2N3O3) 




Calcd.: 


C 58.67; 


H 5.60; 


N9.33 


25 


Found : 


C 58.84; 


H5.68; 


N9.24 



0.1 g of this amidoxime, 0.1 g of carbonyldiimidazole and 0.05 ml of triethylamine were added to 5 ml of 
ethyl acetate, followed by refluxing with heating for 24 hours. The solution was concentrated and the residue 
was dissolved in ethyl acetate, washed with water and dried, after which the solvent was removed and the 
30 residue was recrystallized from ethyl acetate to yield 85 mg of a crystal. 
Melting point: 241-242°C. 





Elemental analysis (for C22H23CI2N3O4) 


35 


Calcd.: 


C 57.99; 


H 4.87; 


N8.82 




Found : 


C 57.79; 


H 5.07; 


N 9.00 



Example 109 

40 

Tert-butyl ester of N-[(3S,5R)-7-c*loro-5-(2-chlorophen 
zoxazepine-3-acetylR-alanine; and tert-butyl ester of N-[(3R,5S)-7-ch!oro-5-(2-chlorophenyl)-1-isobutyl-2- 
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]-L-alanine 

In 20 ml of N,N-dimethylformamide were dissolved 0.5 g of lrans-7-chloro-5-(2-chIorophenyl)-1-isobutyl- 
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid, as obtained in Example 2, and 0.26 g of L-alanine 
tert-butyl ester hydrochloride; under ice-cooling, to this solution were added 0.26 g of diethyl phosphorocya- 
nidate and 0.41 ml of triethylamine. After stirring for 30 minutes at room temperature, extraction was conducted 
with the addition of 100 ml of water and 1 50 ml of ethyl acetate. The ethyl acetate layer was washed with 5% 
aqueous solutions of potassium hydrogen sulfate and sodium bicarbonate, and after drying over anhydrous 
magnesium sulfate, it was distilled off under reduced pressure. The residue was then purified by silica gel col- 
umn chromatography (eluent, hexane : ethyl acetate = 2 : 1) to obtain, as the first fraction, 0.17 g of tert-butyl 
ester of N-[(3S,5R)-7-chloro-^(2-chloro 
acetyl]-L-alanine as plate crystals, m.p. 146 to 147°C. 
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Elemental Analysis for C^H^CI^Os: 


Calcd.: 
Found: 


C 61.20; 
C61.20; 


H6.24; 
H6.33; 


N5.10 
N5.15 



tyl 2^xo-1,2A5-tet^yd^4^^ was obtajned aj} 

'Rv max "«t cm-i; 3330 (NH ) ; 1 730 1670 ( C = O) 

1 H-NMR (200 MHz, CDCI 3 ) 8: 0.93 (3H, d, J = 6.8 Hz). 1.03 (3H, d, J = 6 8 Hz) 1 34 f3H U - 7 n iu 
If 6 , (9H ;/A BU,) ' 1 - 85 " 2 - 1 (1H m) ' 2 - 71 < 1H ' dd ' J ■ 14 6 - 6 2 H* 2.89 (1H dd J = 14? 72i« 3 43 «H 

Example 110 

7 w ^ 't/rf^i^^ ®o|^tion of hydrochloric acid in dioxane was dissolved 0.16 g of tert- butyl esterof N-[(3S 5R) 
-^<^5-<2-chlorophen^^ 

£ES? ^ 1 ° 9 ' ^ SOlUB ° n W3S Stirr6d OVern * ht at room temperature. After dlu'aZunder 

reduced pressure. ,t was crystallized with hexane-diethylether to form 0.12 g of N-[(3S 5l^7s*toLS* 
ctoropheny.)-1-isobuty.-2-oxo- 1,2.3.5-te«rahydro^.1-^^ 



Elemental Analyse for C24H26Cl2N 2 05: 


Calcd.: 
Found: 


C 58.43; 
C 58.43; 


H5.31; 
H 5.65; 


N5.68 
N5.54 



j _ 7 2 uTl 7 ^Tm ^ "f-DMSOtf: 0.89 (3H. d, J = 6.8 Hz). 0.94 (3H. d. J = 6.6 Hz). 1.25 (3H. d. 
t ™ ;L >' 19 (1H ' m) ' 2 4 - 2 55 (2H ' m >" 3 58 < 1H ' *»■ J = 14.0. 5.0 Hz). 4.1-4 4 (3H m) 5 99 (1H tf 
6.30 (1H. d. J = 2.4 Hz), 7.45-7.8 (4H. m). 8.33 (1H. d. J = 7.6 Hz). 12.53 (1H. br. NH) ( ' h 

Example 111 

-L-aS'^"^'^^ 

7 chloro 0 ^!^ "J" hyd " 3chloricacid in dioxane wasdissolved 0.2g of tert-butyl esterof l^(3R.6S>- 
7-ch W c-5-(2-chlorophenyl)-1-fiobutyl-2-oxo-1.2,3.5-tetrahydro^.1^ a ' s 

' *- 1 ° 9 ' miXtU,e W3S SHrred fof4 h0ure at room tempJLre. AftefdistSn ^nder 
reduced pressure, rt was crystallized from hexane-diethylether to form 0.17 g of N-R3R SS^-ch^o-Sl 

^iS^ 



Elemental Analysis for 




Cz-iHMC^NaOsl^HzO: 






Calcd.: 


C 57.37; 


H 5.42; 


N5.57 


Found: 


C 57.37; 


H 5.69; 


N5.48 



Example 112 

Methyl ester of (R)-0-[(3R.5S)-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo-1^ 3 5-tetrahvdro-4 1 h*n 

^SSSfSS 1 ? f d: and melM esterof ^(w-^ 

oxo-1 ,2,3,5-tetrahydro-4, 1-benzoxazepine-S-acetyl]lactic acid. , * 
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In 50 ml of methylene chloride were dissolved 2.0 g of trans-7-chloro-5-(2-chlorophenyl)-1-isobutyl-2-oxo- 
lAa.S-tetrahydro^.l-benzoxazepine-S-acetic acid, as obtained in Example 2, and 0.59 g of methyl ester of 
(R)-Jactic acid; to this solution were added 1.09 g of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydro- 

5 chloride and 0.2 g of 4-dimethylaminopyridine; the mixture was stirred for 1.5 hours at room temperature. The 
reaction mixture was washed with 1 N aqueous solutions of hydrochloric acid and sodium bicarbonate, and after 
drying over anhydrous magnesium sulfate, the solvent was distflled'off under reduced pressure. The residue 
was separated and purified by means of silica gel column chromatography (eluent, hexane : diethyl ether = 
3 : 1) to yield, as the first fraction, 0.46 g of methyl ester of (R)-0[(3S,5R)-7-chloro-5-(2-chlorophenyl>-1-iso- 

16 butyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid as an oily product 
IRvmax"** crrr*: 1 740, 1 675 (C = O) 

'H-NMR (200 MHz, CDCI 3 )5: 0.93 (3H f d f J = 6.8 Hz), 1.02 (3H, d, J = 6.6 Hz), 1.49 (3H, d, J = 7.2 Hz), 
1.85-2.1 (1H, m), 2.91 (1H. dd, J = 17.0, 5.4 Hz), 3.19 (1H, dd, J = 17.0, 8.0 Hz), 3.44 (1H, dd, J = 13.8. 5.4 
Hz), 3.72 (3H, s), 4.31 (1H, dd, J = 13.8, 8.4 Hz), 4.44 (1H, dd, J = 8.0, 5.4 Hz), 5.07 (1H, q, J = 7.2 Hz), 6.14 
15 (1H, s), 6.52 (1H.d, J = 2.2 Hz), 7.2-7.8 (6H,m) 

As the second fraction, 0.63 g of methyl ester of (R)-0-I(3R,5S)-7-chloro-5-(2-chlorophenyl)-1-isobutyl- 
2-OXO-1 ,2,3,5- tetrahydro-4,1 -berizoxazepine-3-acetyl]lactic acid was obtained as an oily product 
IRW"** cm-*: 1740, 1675 (C = O) 

1 H-NMR (200 MHz, CDa 3 )6: 0.93 (3H, d, J = 6.8 Hz), 1.03 (3H, d, J = 6.6 Hz), 1.48 (3H, d, J = 7.0 Hz), 
20 1.85-2.1 (1H, m), 2.93 (1H, dd. J = 16.8, 7.2 Hz), 3.10 (1H, dd, J = 16.8, 6.2 Hz), 3.43 (1H, dd, J = 13.8, 5.4 
Hz), 3.28 (3H, s), 4.34 (1H, dd, J = 13.8, 5.4 Hz), 4.45 (1H, t, J = 6.6 Hz), 5.12 (1H, q, J = 7.0 Hz), 6.16 (1H, 
s), 6.52 (1 H, d, J = 2.2 Hz), 7.2-7.8 (6H, m) 

Example 113 

25 

(3S,5R)-7-(^loro-5-(2-chlorophenyl)-1-iso^ 

acid 

In 20 ml of methanol was dissolved 0.45 g of methyl ester of (R)-0-[(3S,5R)-7-chloro-5-(2-chlorophenyl)- 
1-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-a<»tyl]lactic acid, as obtained in Example 112, to 

30 which was added 10 ml of an aqueous solution containing 0.37 g of potassium carbonate; this mixture was 
stirred for 40 minutes at 60°C. The mixture was concentrated under reduced pressure, and the concentrate 
subjected to extraction with the addition of 50 ml of 1N hydrochloric acid and 100 ml of ethyl acetate. The ethyl 
acetate layer was washed with water, dried over anhydrous magnesium sulfate, and distilled off under reduced 
pressure. The residue was purified by means of silica gel column chromatography (eluent, hexane : ethyl acet- 

35 ate = 3:1; eluent hexane : methylene chloride : ethanol = 5 : 5 : 1) to yield 53 mg of(3S, 5R)-7-chIoro-5-(2- 
<*lorophenyl)-1-isobutyl-2-oxcKl,2A acid as prism crystals, m.p. 

183 to 186°C. 

[ah 20 + 223.7° (c = 0.47, methanol) 



40 


Elemental Analysts for C21H21CI2NO4: 




Calcd.: 


C 59.73; 


H5.01; 


N3.32 




Found: 


C 59.36; 


H 5.09; 


N3.19 



45 



Example 114 

(3R,5S)-7-cMoro-5-(2-chlorophenylH-isobu 

acid 

In 20 ml of methanol was dissolved 0.6 g of methyl ester of (R)-CH(3R,5S)-7-chloro-5-(2-chlorophenyl)- 
1-isobutyl-2-oxo-1,2,3,5-tetrahydro^,1-benzoxazepine-3-acetyl]lactic acid, as obtained in Example 112, to 
which was added 10 ml of an aqueous solution containing 0.49 g of potassium carbonate; this mixture was 
stirred for 40 minutes at 60°C. The mixture was concentrated under reduced pressure, and the concentrate 
subjected to extraction with the addition of 50 ml of 1 N hydrochloric acid and 100 ml of ethyl acetate. The ethyl 
acetate layer was washed with water, dried over anhydrous magnesium sulfate, and distilled off under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent hexane : ethyl acetate = 3:1; 
eluent hexane : methylene chloride : ethanol = 5 : 5 : 1) to yield 54 mg of (3R,5S>-7-chloro-5-(2-chlorophenyl)- 
l-isobutyl^-oxo-I^.S.S-tetrahydro^.l-benzoxazepine-S-acetic acid as prism crystals, m.p. 182 to 185°C. 
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[a]D» - 215.3° (c = 0.43, methanol) 



Elemental Analysis for C 21 H 21 CI 2 N0 4 .1/4H 2 0: 


Calcd.: 
Found : 


C 59.10; 
C 59.05; 


H 5.08; 
H 5.07; 


N3.28 
N3.53 



Example 115 

Methyl ester *(R)-0-[(3R.5S)-7-chloro-5^^^ 

oxo-I^S SteLTvH^Ti K hl0ride ^ di o SOlVed 2 0 9 " ^^^^^-chlorophenylM-neopenty.^- 
"J £V' : b « n2 ° xa2e P' ne - 3 - a ««'«= «*, as obtained in Example 2. and 0.57 g of methyl ester 
}*° SOluUon were added 105 9 of l-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydro- 
2Sn T 9 of ^^y'^^Py^ine; the mixture was stirred for 3 hours at mom temperature. The 
reason mature was washed with 1N solutions of hydrochloric acid and sodium bicarbonate and dried owl 
anhydrous magnes.um sulfate; then the solvent was distilled off under reduced pressure. The reside ™ 
IKS' ? P t? ft d by f 961 COlUmn chro -atography (eluent, hexane : dietr^ethe7= 3 : 1) TjSd^ 
SJSii?; ^.rr ° f ( R )-0-K3S.5R)-7-chloro-5-(2-ch.oropheny.)- 1-neopentyt 2 i£ 
1,2,3,5-tetrahydro-4 ) 1-ben20xazep.ne-3-acetyl]lactic acid as prism crystals, m.p. 155 to 157°C 
[a]D*> + 222.6° (c = 1 .0, methanol) 



Elemental Analysis for CajH^C^NOe: 


Calcd.: 
Found: 


C 59.78; 
C 59.87; 


H 5.60; 
H 5.75; 


N2.68 
N2.41 



zJ^iTHSmSS:^ 9 ° fm8th ^ 6S l er0f (R ^« 3 ^ 5S )- 7 -^M2-chlorophenyi)-1-neopentyi- 
2-oxo-l 2.3,5-tetrahydrc-4.1-ben 2 oxazepine-3-acetyl]lactic acid was recovered as an oily product 
IRW" 1 cnr 1 : 1745, 1675 (C = 0) 

'H-NMR (200 MHz, CDCI 3 )6: 0.94 (9H, s, Bu^, 1.47 (3H. d, J = 7.0 Hz) 2 92 <1H dd J = 16 8 7 2 
3.08 (1H, dd. J = 16.8, 6.0 Hz), 3.39 (1H, d. J = 14.0 Hz), 3.72 3H, s), 4.45 (1 H dd. J = 72 6 0 Hz] i 4 52 MH 
d. J = 14.0 Hz). 5.11 (1H. q. J = 7.0 Hz). 6.28 (1H. s). 6.52 (1H. s), 7.3 - 7.8 (6H. m) ( ' 

Example 116 

££\ Sf k " d ^ " ( S ^t(3S,5R)-7-ch.oro-5-(2-ch^ophen;)-1^ 

pentyi-z-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetyl]lactic acid 

oxJi% 1 f5-tS2i e K Chl ° ride ^ diSS0,Ved 10 9 of trans - 7 - cnlOT °-5-(2-cWorophenyl)-1-neo P entyl-2- 
^ '. « ^ -r^^' enZ0Xa2ep,ne - 3 - aCetic acid ' 38 obtained in E^mPle 2. and 4.77 g of methyl ester 
ZSSEZ 3 h h T °m 8 f^" ^ add6d ' Und6r iCe - C °° ,in9 - 527 9 of 1-ethyl-3-(3- dimethylam!noJropS 
teSSZt £ h 0 3 9 ° f ^t^nopyridine. The mixture was stirred for 2 hours a' r<£m 

temperature, followed by wash.ng with 1N aqueous solutions of hydrochloric acid and sodium bicarbonate dry- 
reteZdTSr « ? e , S0,Ve ? t W3S the " diStilled ° ff under ^ed pressure. The residue was sepi 
T^f ?£? V ?f "1° f S " ,Ca 961 C °' Umn chromat °gra P hy (eluent. hexane : diethylet her = 3 : 1) to yield 

£ Jil2l22 f I 9 methyl 6Ster ° f ( S ^K 3R5S H^loro-5-(2-ch.oropheny.)-1-neopentyl-2 y oxo: 
1,2,3.5-tefrahydro-4,1-benzoxazep.ne-3-acetvipactic acid as prism crystals, m.p. 155 to 157°C 
fa]D»> - 227.1 • (c = 0.94. methanol) 



147 



EP0 567 026 A1 





Elemental Analysis for Ca^H^CIaNOe: 




Calcd.: 


C 59.78; 


H5.60; 


N2.68 


5 


Found: 


C 59.82; 


H 5.69; 


N2.51 



As the second fraction, 2.8 g of methyl ester of (S)-0-[(3S,5R)-7-chloro-5-(2-chlorophenyi)-1-neopentyl- 
2-oxo-1 l 2 > 3 > 5-tetrahydro-4,1-benzoxazepine-3-acetyl]Iactic acid was recovered as prism crystals, m.p. 119 to 
10 120°C. 

[a] D 20 + 160.1° (c = 0.7, methanol) 





Elemental Analysis for C^H^C^NC^: 


15 


Calcd.: 


C 59.78; 


H 5.60; 


N2.68 




Found: 


C 59.69; 


H5.63; 


N 2.67 



Example 117 

(3S,5R)-7-chloro-5-(2-chlorophenyl)-1 -neopentyl-2-oxo- 1 ,2,3,5-tetrahydro-4,1 -benzoxazepine-3-acetic 

acid 

In 20 ml of methanol was dissolved 0.4 g of methyl ester of (R)-0[(3S,5R)-7-chloro-5-(2-chlorophenyi)- 
1-neopentyl-2K>xc-1,2,3,5-tetra^ as obtained in Example 115. To 

the solution was added 10 ml of an aqueous solution containing 0.32 g of potassium carbonate; the reaction 
mixture was then stirred for 2 hours at 60°C and concentrated under reduced pressure, followed by extraction 
by the addition of 50 ml of 1 N hydrochloric acid and 50 ml of ethyl acetate. The ethyl acetate layer was washed 
with water, dried over anhydrous magnesium sulfate, then distilled off under reduced pressure. The residue 
was purified by means of silica gel column chromatography (eluent, hexane : ethyl acetate = 2 : 1; methylene 
chloride : methanol = 3 : 1) to yield 0.15 g of (3S, 5R)-7-chIoro- 5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5- 
tetrahydro-4,1-benzoxazepine-3-acetlc acid as needles, m.p. 241 to 245°C. 
[ak 20 + 244.8°(c = 0.52, methanol) 

Elemental Analysis for C22H23Cl2N04-l/4H 2 0: 

Calcd.: C 59.94; H 5.37; N 3.18 
Found: C 60.19; H 5.47; N 2.97 

Example 118 

(3R,5S)-7-chlorc>-5-(2-chlorophenylH- 
acid (1); and ethyl ester of (3R,5S)-7-chlorc-5-(2-chlorophen^ 
benzoxazepine-3-acetic acid (2) 

In 45 ml of methanol was dissolved 2.2 g of methyl ester of (S)-0[(3R,5S)-7-chloro-5-(2-chIorophenyl)- 
1-neopentyl-2^xp-1,2,3,5-tetrahydro^,1-bercoxazepine-3-ac»tyl]lactic acid, as obtained in Example 116, to 
which was added 1 5 ml of an aqueous solution containing 1 .75 g of potassium carbonate; t he mixture was then 
stirred for 2 hours at 60°C, concentrated under reduced pressure and subjected to extraction with the addition 
of 100 ml of 1N hydrochloric add and 100 ml of ethyl acetate. The ethyl acetate layer was washed with water, 
dried over anhydrous magnesium sulfate, then distilled off under reduced pressure. The residue was purified 
by silica gel column chromatography (eluent, hexane : ethyl acetate = 2:1; methylene chloride : methanol = 
3 : 1) to yield crystals. Recrystaliization from hexane-ethanol yielded 0.85 g of (3R,5S)-7-chloro-5-(2-chloro- 
phenylJ-l-neopentyl^-oxo-I^.S.S-tetrahydi^J-beraoxazepine-S-acetic acid as needles, m.p. 250 to 
252°C. 

[aJD 20 - 252.0°(c = 0.5, methanol) 
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Elemental Analysis for C^H^CyslCU: 


Calcd.: 
Found: 


C 59.94; 
C 59.84; 


H 5.37; 
H 5.28; 


N3.28 
N3.31 



tn J h t f '* ate , was dMtted off under reduced ^sure; the residue was then dissolved in 30 ml of ethanol 
u„S J h ° f COncentrated sulfuric acid wa * add ** the mixture was then stirred for 2 days. DisSon 

^H^HlfT^ZT f0 " OWed by eXtraCH ° n Wilh the addition of 100 «*■ of water and 100 ml of ethyl 
acetate. The ethyl acetate layer was washed with aqueous sodium bicarbonate and with water, dried over an- 

2£ S!T"T T ^ diSti ' ,ed ° ff Undef redUC6d preSSuro - The residue wa * P-««t by means of 
7 SiSSS"! Chr0ma ^ Phy (e,Uent • h6Xane : ethyl aCetete = 5 : 1 > to y feld 063 9 of •«*• esterof (3R.5S)- 

£^£m^ acid as prism 

[a] D 2o - 235.5° (c = 0.51 , methanol) 



Elemental Analysis for C^HzTCfeNO* 


Calcd.: 
Found: 


C 62.07; 
C 62.10; 


H 5.86; 
H 5.95; 


N3.02 
N 2.93 



7 J"/f « ! y thesame man "«^s above, the hydrolysis of 0.6 g of methyl esterof (R)-0-[(3R,5S)- 
yielded 0.37 g of (3R,5S)-7-ch^ bTnzoxS 



Example 119 

azepme-3-acetyl]aminoaceticacid 

In 5 ml of N N-dimethylformamide were dissolved 0.15 g of (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neo- 

glycme ethyiester hydrochloride. To the solution were added, under ice-cooling, 71 mg of diethyl phosphL- 
cyanrfate ancHX12 mi of triethylamine. After the reaction mixture was stirred for 30 minutes at SjElJE 
ature it was subjected to extraction with the addition of 50 ml of water and 50 ml of ethyl acetate. The ethyl 

SlSl? WaSh 1^ h 7J hydrcCh,0riC add and an solution of sodium bicarbonate, dried over 

anhydrous magnesium sulfate, and d.st.lled off under reduced pressure. The residue was purified by meare of silica 

STT 9 '!?/ (e,Uent ' ^ : 6thy1 8Cetate = 1 = 1 > ta * e,d 016 9 °f etn y — ' i N-[(3R,5S)-7- 

JTc^ 

[a] D »> - 220.8° (c = 0.45, methanol) 



Elemental Analysis for C26H3oCI 2 N 2 0 5 : 


Calcd.: 
Found: 


C 59.89; 
C 59.86; 


H 5.80; 
H 5.94; 


N5.37 
N5.12 



Example 120 



aminoSSd"^' 0 ^ 

tv. 2 n ^°lf^Z^1 T 9 eSter ° f N -K 3R ' 5S H-ohloro-5-(2-ch,orophenyl)-1.neopen- 

tyi-2-oxo-1^,3,5-tetrahydro-4,1-benzoxazepine-3-acetynaminoacetic acid, as obtained in ExamDle 119 to 

rltrj^ I 2 *" 1 ' ° f 1N K SOd,Um hydroX ' de - The reacB0 " mfarture — ^rred for 15 minutosTt'oom 1£ 

7iZ ^SL^Z S f ? 7 10 eXtraCtk>n With the additk>n ° f 50 ml of 1N Mrochloric acid and 50 ml 
of ethyl acetate. The ethyl acetate layer was washed with water, dried over anhydrous magnesium sulfate, and 
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distilled off under reduced pressure to leave 0.10 g of N-[(3R,5S)-7-chloro-5-(2-crilorophenyl)-1-neopentyl-2- 
oxo-1 l 2 f 3 ? 5-tetrahydro^,1-benzoxa2epine-3-acetyl]aminoacetic.acid as a powdery product. 
[a] D »- 229.8° (c = 0.46, methanol) 



Elemental Analysis for C^H^C^C^: 


Calcd.: 
Found: 


C 58.43; 
C 58.56; 


. H5.31; 
H 5.63; 


N5.68 
N 5.57 



Example 121 

(3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl^^^ 
acid; and (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3- 
acetic acid 

In ethanol were dissolved 10 g of 7-chloro-5-(2-chlorophenyl)-1-neopentyl-^ 
benzoxazepine-3-acetic acid, as obtained in Example 2, and quinine of equal molarity. After this mixture was 
concentrated, 150 ml of ethyl ether was added, and crystallization was allowed to occur under ice-cooling. The 
crystals thus obtained were dissolved in a mixture of ethanol and ethyl ether and allowed to recrystallize. The 
mother liquor was removed from the crystals thus formed, and was concentrated, leaving a residue. This re- 
sidue underwent recrystallization using hexane, and the crystals thus formed were dissolved in ethyl acetate. 
The quinine in this solution was removed with ditute hydrochloric acid. The residue after removal of the solvent 
underwent recrystallization using hexane, resulting in (3S,5R)-7-chloro-5-(2-chlorophenyl)-1-ne6pentyI-2- 
oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid as crystals. The solvent was then removed from the 
mother liquor remaining from the very first crystallization. The residue was dissolved in ethyl acetate, and the 
quinine was removed with dilute hydrochloric acid. The solvent was removed, leaving a residue which was re- 
crystallized using a mixture solvent of ethanol and ethyl ether. After removal of the crystals thus formed, the 
mother liquor was concentrated, and the residue recrystallized using hexane, resulting in (3R,5S)-7-chloro-5- 
(2-chlorophenyl>-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid as crystals. 

Example 122 

Ethyl ester of (3S,5R)-7-chloro-5-(2-chlorophen 
pine-3-acetic acid; and ethyl ester of (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1 ,2,3,5-tetrahy- 
dro-4,1 -benzoxazepine-3-acetic add 

To ethyl iodide in dimethyl formamide as a solvent, and under the presence of potassium carbonate, were 
added, as separate reactions, (3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1 ,2,3,5-tetrahydro-4,1- 
benzoxazepine-3racetic acid and (3R,5S)-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1 ,2,3,5-tetrahydro- 
4,1-benzoxazepine-3-acetic acid, as obtained in Example 121, resulting in the above compounds. Ethyl ester 
of (3S,5R)-7-chloro-5-(2-chlorophenyl)-1-neopent 
acid, m.p. 117to118°C. 



[ab 20 + 224.6° (c = 0.5, MeOH) 



45 


Elemental Analysis for C24H27CI2NO4: 




Calcd.: 


C 62.07; 


H 5.86; 


N3.02 




Found: 


C 62.01; 


H 5.88; 


N2.97 



50 



Example 123 

Ethyl ester of trans-7-chlcwx>-5-(2-ethoxypheny!H-teobu^ 
55 3-acetic acid 

( 1 ) 2-amino-5-chloro-2 , -hydroxybenzoph enon e 

A mixture of 2.15 g of 2-amino-S-chloro-2 , -methoxybenzophenone and 20 ml of 47% hydrogen bro- 
mide was heated for 1 hour under reflux. The solution was rendered neutral with sodium bicarbonate, and 
subjected to extraction with 100 ml of ethyl acetate. The extract solution was washed with water and dried 
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over anhydrous magnesium sulfate; the solvent was then distilled off under reduced pressure The residue 
was purified by means of silica gel column chromatography (eluent, hexane : ethyl acetate = 1 0 : 1) to yield 
1.9 g of 2-amino-5-chloro-2 , -hydroxybenzophenone as needles, m.p. 51 to 52°C. . ' J . 



Elemental Analysis for C 13 H 10 CINO 2 : 


Calcd.: 
Found: 


C 63.04; 
C 62.90; 


H 4.07; 
H 4.04; 


N5.66 
N5.61 



A mixture of 10 g of 2-acetylamino-5-chloro-2'-methoxybenzophenone and 1 00 ml of 47% hydrogen 
brom.de was heated for 2 hours under reflux. The solution was rendered neutral with sodium hydroxWe 
and was subjected to extraction with 200 ml of ethyl acetate. The extract solution was washed with water 
and dried over anhydrous magnesium sulfate; the solvent was then distilled off under reduced pressure 
The residue was purified by means of silica gel column chromatography (eluent, hexane : ethyl acetate = 
5 : 1) to yield 8.0 g of 2-amino-5-chloro-2 , -hydroxybenzophenone as needles. 

(2) 2-amino-5-chloro-2'-ethoxybenzophenone 

In 10 ml of N,N-dimethylformamide was dissolved 1.5 g of 2-amino-5-chloro-2'-hydroxybenzophe- 
none, as obtained in (1 ), to which were added 1 .26 g of potassium carbonate and 0.63 ml of ethyl iodide 
The reaction mixture was stirred for 3 hours at room temperature, after which it was subjected to extraction 
with 100 ml of water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with water, dried 
over anhydrous magnesium sulfate, and distilled off under reduced pressure. The residue was purified by 
means of silica gel column chromatography (eluent. hexane : ethyl acetate = 5:1) to yield 1.6 g of 2-amino- 
5-chloro-2'-ethoxybenzophenone as an oily product 
IRv^ 31 cm- 1 : 3460, 3340 (NH); 1610 (C=0) 

,o U . 1 k; NMR spectrum < 200 MHz - CDC| 3) * 1-21 (3H. t, J = 7.0 Hz), 4.04 (2H, q. J = 7.0 Hz). 6.1-6 5 
(2H. br. NH,). 6.65 (1H, d. J = 8.8 Hz), 6.9-7.1 (2H, m), 7.15-7.35 (3H, m), 7.36.7a I 1H. m) 

(3) 2-amino-5-chloro-a-(2-ethoxyphenyl)benzyl alcohol 

m 30 * ethanol was dissolved 1.5 g of 2-amino-5-chloro-2'-ethoxybenzophenone, as obtained in 
(2), to which was added 0.34 g of sodium borohydride. The reaction mixture was stirred overnight at room 
temperature. After the ethanol was distilled off under reduced pressure and after dissociation by the ad- 
drtion of an aqueous solution of hydrochloric acid. 50 ml of 1N sodium hydroxide was added to render the 
solution neutral, and extraction was carried out with 100 ml of ethyl acetate. The ethyl acetate layer was 
washed with water, dried over anhydrous magnesium sulfate, and distilled off under reduced pressure The 
residue was punfied by means of silica gel column chromatography (eluent, hexane : ethyl acetate = 3:1) 
to yield 1.35 g of 2-amino-5-chloro-a-(2-ethoxyphenyl)benzyl alcohol as prism crystals, m.p. 80 to 81°C. 

Elemental Analysis of C 15 H 16 C1N0 2 : 



Calcd. : C 64.87; H 5.81; N 5.04 
Found: C 64.77; H 5.81; N 4.85 



(4) 5-chloro-a-(2-ethoxyphenyl)-2-isobutvlaminobenzyl alcohol 

In 10 ml of acetic acid were dissolved 1.3 g of 2-amino-5-chloro-o-(2-ethoxyphenyl)benzyl alcohol, 
as obtained in (3), and 0.47 ml of isobutylaldehyde, to which was added, under ice-cooling, 0.24 g of sodium 
borohydnde. The reaction mixture was stirred for 30 minutes at room temperature, after which it was sub- 
jected to extraction with the addition of 100 ml of water and 100 ml of ethyl acetate. The ethyl acetate layer 
was washed with 1N sodium hydroxide, dried over anhydrous magnesium sulfate, and then distilled off 
under reduced pressure. The residue was purified by means of silica gel column chromatography (eluent 
hexane : ethyl acetate = 20 : 1 to 5 : 1) to yield 1.5 g of 5-chloro-a-(2-ethoxyphenyl)-2-isobutylaminobenzyi 
alcohol as an oily product. 

"^W-* cm- 1 : 3520, 3410 (NH, OH) 

1 H-NMR spectrum (200 MHz. CDCI 3 ) 8: 0.90 (3H, d. J = 6.8 Hz), 0.91 (3H, d, J = 6 6 Hz) 1 41 (3H 
t. J = 7.0 Hz), 1.7-2.0 (1 H, m), 2.89 (2H, d, J = 6.8 Hz), 3.2-3.6 (1H. br), 4.13 (2H, q, J = 7 0 Hz) 4 7-5 1 
(1H, br), 5.97 (1H,s), 6.55 (1H.d, J = 8.6 Hz). 6.85-7.4 (6H.m) 7.0 Hz). 4.7 5.1 

(5) Ethyl ester of 3-f>[4-chloro-2-[2-ethoxy-a-hydroxybenzyl]phenyl>N-isobutylcarbamoyl]acrylic acid 
A solution containing 0.84 g of monoethyl ester of fumaric acid and 1.28 ml of thionyl chloride in 10 
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ml of toluene was stirred for 30 minutes at 90°C. The solvent was distilled off under reduced pressure, 
leaving monoethyl ester acid chloride of fumaric acid, this product and 1.5 g of 5-chloro-a-(2- 
methoxyphenyl)-2-isobutylaminobenzyl alcohol, as obtained in (4), were then dissolved in 30 ml of mer 

5 thyiene chloride, to which 0.75 g of sodium bicarbonate was added; the mixture was then starred for 30 

minutes at room temperature. The reaction mixture was washed with water and dried over anhydrous mag- 
nesium sulfate; the solvent was then distBled off under reduced pressure. The residue was purified by 
means of silica gel column chromatography (eluent, hexane : ethyl acetate = 4 : 1) to yield 1 .95 g of ethyl 
ester of 3-[hH4-chloro-2-[2-ethoxy-a-hy acid as an oily 

10 product 

IRv^* crrr 1 : 3400 (OH); 1720, 1660, 1630 (C = C, C = O) 

1 H-NMR spectrum (200 MHz, CDCI 3 ) 8: 0.65-1.0 (6H, m), 1.15-1.5 (6H. m), 1.6-2.0 (1H, m), 2.3-3.0 
(2H, m), 3.9-4.4 (5H, m), 5.8-6.3 (3H, m), 6.6-8.05 (7H, m) 
(6) Ethyl ester of trans-7-chloro-5-(2-ethoxyph 
15 3-aceticacid 

In 30 ml of ethanol was dissolved 1.95 g of ethyl ester of 3-[N-[4-chloro-2-[2-ethoxy-a-hydroxyben- 
zyl]phenyl]-N-isobutylcarbamoyl]acrylic acid, as obtained in (5), to which was added 1 .17 g of potassium 
carbonate, and the mixture was stirred overnight The reaction mixture was subjected to extraction with 
100 ml of water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with water, dried over 
20 anhydrous magnesium sulfate, and distilled off under reduced pressure. The residue was purified by 

means of sflica gel column chromatography (eluent, hexane : ethyl acetate = 5 : 1) to yield 1.55 g of ethyl 
ester of trans-7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3- 
acetic acid as prism crystals, m.p. 129 to 130°C. 



25 


Elemental Analysis for C25H30CINO5: 




Calcd.: 


C 65.28; 


H 6.57; 


N3.05 




Found: 


C 65.38; 


H 6.44; 


N2.91 



30 



Example 124 

Trans-7-chloro-5-(2-ethoxyphenyl)-1 -isobutyl-2-oxo- 1 ,2,3,5-tetrahydro-4, 1 -benzoxazepine-3-acetic acid 
In 30 ml of methanol was dissolved 1 .25 g of ethyl ester of trans-7-chloro-5-(2-ethoxyphenyl>-1-isobutyi- 
2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-acetic acid, as obtained in Example 123, to which was added 
10 ml of an aqueous solution containing 0.75 g of potassium carbonate; the mixture was then stirred for 3 hours 
at 60°C. After the reaction mixture was concentrated under reduced pressure, it was rendered acid by the ad- 
dition of 50 ml of 1N hydrochloric acid, and subjected to extraction with 100 ml of ethyl acetate. The extract 
solution was washed with water and dried over anhydrous magnesium sulfate; the solvent was then distilled 
off under reduced pressure. The residue was purified by means of silica gel column chromatography (eluent, 
hexane : ethyl acetate = 2 : 1; eluent, hexane : dichloromethane : ethanol = 5 : 5 : 1) to yield 0.66 g of trans- 
7-chloro-5-(2-ethoxyphenyl)-1-isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-be acid as prism 

crystals, m.p. 190 to 192°C. 



45 


Elemental Analysis for C^H^CINOs: 




Calcd.: 


C 63.96; 


H 6.07; 


N3.24 




Found: 


C 63.64; 


H 5.96; 


N 3.58 



50 



Example 125 

Ethyl ester of trans-5-(2-ber^oxyphenyl)-7-chloro-1^ 
55 3-acetic acid 

(1) 2-amino-2 , -benzyloxy-5-ch!orobenzophenone 

In 30 ml of N,N-dimethyrformamide was dissolved 5.0 g of 2-amino-5-chloro-2'-hydroxybenzophe- 
none, as obtained in Example 123 (1), to which were added 4.2 g of potassium carbonate and 2.9 ml of 
benzyl bromide; the mixture was then stirred for 2 hours at room temperature. The mixture was subjected 
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w!tt™2!°!! 150 "I °! waterand 200 «* * «»hyl acetate, and the ethyl acetate layer was washed 
wl SEJT ° V8r v° US ma9neSiUm SUlfat8 ' and dista,ed off ""deduced pressure TheSue 



Elemental Analysis for C2oH 16 CIN0 2 : 


Calcd.: 
Found: 


C 71.11; 
C 71.34; 


H4.77; 
H4.80; 


N4.15 
N4.23 



(2) 2-amino-a-(2-benzyloxyphenyl)-5-chloroben2yl alcohol 

ml im^- k^? hydrochloric acid, the reaction mixture was rendered neutral by the addition of 50 
ml of 1 N sod.um hydrox.de and subjected to extraction with 200 ml of ethyl acetate The rfhvl 22 

to leave 5.9 g of 2-am,no-a-(2-benzyloxyphenyl)^-chlorobenzyl alcohol as plate crystals. m.p 120 to 



Elemental Analysis for C2oH 18 CIN0 2 : 


Calcd.: 
Found: 


C 70.69; 
C 70.85; 


H 5.34; 
H5.16; 


N4.12 
N4.24 



(3) a-(2-benzyloxyphenyl)-5-chloro-2-isobutylaminobenzyl alcohol 

isobutylaminobenzv. alcohol as nri.™ «2JJ " 9 ° f «-( 2 - be "zyloxyphenyl)-5-chloro-2- 



Elemental Analysis for C^H^CINC^: 


Calcd.: 
Found: 


C 72.81; 
C 72.95; 


H 6.62; 
H 6.62; 


N3.54 
N3.62 



WEthy. ester of a-fN-^hloro-^-benzyloxy-a-hydroxybenzylJ pheny.]- N -isobuty.carbamoy 0 acrylic 
A solution comprised of 2.65 g of monoethyl ester of fumaric acid and 4.0 ml of thionyl chloride in 30 
mtl! n?J ^ K 6 , 0f ,UmanC aCW - Thfe ProdUCt and 5 6 9 of «-(2-benzyloxypLnyl)-5-chTr^2robXa 

of ESSi? *«" °K btained in (3)> were dissolved in 100 mi * meth ^ *2m£EZZ^ 



Elemental Analysis for C30H32CINO5.* 


Calcd.: 
Found : 


C 69.02; 
C 69.24; 


H6.18; 
H 6.04; 


N2.68 
N2.71 
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(5) Ethyl ester of trans-5^2-benzyl^ 
3-acetic acid 

In 150 ml of ethanol was dissolved 6.0 g of ethyl ester of 3-[N-[4-chloro-2-[2-benzyioxy-a-hydroxy- 
5 benzyl]phenyl]-N-isobutyl(»rt)anfK)yl]acrylic acid, as obtained in (4), to which was added 3.18 g of potas- 

sium carbonate; the mixture was then stirred overnight The solvent was distilled off under reduced pres- 
sure, and the residue was subjected to extraction with 150 ml of water and 200 ml of ethyl acetate. The 
ethyl acetate layer was washed with water and dried over anhydrous magnesium sulfate, then distilled off 
under reduced pressure. The residue was purified by means of silica gel column chromatography (eluent, 
10 hexane : ethyl acetate = 5 : 1) to yield 5.8 g of ethyl ester of trans-5-(2-benryloxyphenyl)T7-chloro-1- 

isobutyl-2-oxo-1,2,3,5-tetrahydro-4 f 1-benzoxazepine-3-acetic acid as prism crystals, m.p. 146 to 147°C. 





Elemental Analysis for C30H32CINO5: 


15 


Calcd.: 


C 69.02; 


H6.18; 


N 2.68 




Found: 


C 69.20; 


H6.21; 


N2.95 



Example 126 

Trans-5-(2-benzyloxyphenyl)-7-chloro-1-isobutyU^^ 

acid 

In a mixture of 20 ml of methanol and 10 ml of tetrahydrofuran was dissolved 0.5 g of ethyl ester of trans- 
5-(2-benzyloxyphenyt)-7-chIoro-1-isobutyl-2-oxo-1^ acid, as ob- 

tained in Example 125. To this solution was added 10 ml of an aqueous solution containing 0.66 g of potassium 
carbonate, and the mixture was stirred for 6 hours at 60°C. The reaction mixture was concentrated under re- 
duced pressure, rendered acid by the addition of 50 ml of 1N hydrochloric acid, and subjected to extraction 
with 100 ml of ethyl acetate. The extract solution was washed with water and dried over anhydrous magnesium 
sulfate; then the solvent was distilled off under reduced pressure. The residue was purified by means of silica 
gel column chromatography (eluent, hexane : ethyl acetate = 3:1; eluent, hexane : dichloromethane : ethanol 
= 5 : 5 : 1) to yield 0,21 g of trans-5-(2-benzyloxyphenyl)-7-chloro-1-^ 
benzoxazepine-3-acetic acid as prism crystals, m.p. 194 to 197°C. 



Elemental Analysis for C28H28CINO5: 


Calcd.: 
Found: 


C 68.08; 
C 68.07; 


H5.71; 
H 5.75; 


N2.84 
N2.85 



40 

Example 127 

Ethyl ester of trar^7-cNoro-5-(2-hydroxypher^ 
acetic acid 

45 In 50 ml of ethyl acetate was dissolved 3.5 g of ethyl ester of trans-5-(2-benzyloxyphenyl)-7-chloro-1- 

isobutyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxa2epine-3-acetic acid, as obtained in Example 125. To this sol- 
ution was added 1.0 g of 10% palladium carbon and hydrogenolysis was then allowed to occur at normal tem- 
perature and pressure. After the calculated amount of hydrogen was absorbed, the catalyst was removed, and 
the ethyl acetate was distilled off under reduced pressure. The residue was purified by means of silica gel col- 

50 umn chromatography (eluent, hexane : ethyl acetate = 3 ; 1) to yield 2.8 g of ethyl ester of trans-7-chloro-5- 
(2-hydroxyphenyl)-1-isobutyl-2-oxo-1,2,3,5-tetrahydro^,1-benzoxazepine-3-acetic acid as an oily product 
IRv^"** cm-i: 3380 (OH); 1 730, 1670, 1 650 (C = O) 

iH-NMR spectrum (200 NHz, CDCI 3 ) 5: 0.90 (3H, d, J = 6.6 Hz), 0.99 (3H, d, J = 6.6 Hz), 1.24 (3H, t J 
= 7.2 Hz), 1.9-2.2 (1H, m), 2.85 (1H, dd, J = 17.8, 5.0 Hz), 2.97 (1H, d. J = 17.8, 8.2 Hz), 3.41 (1H, dd, J = 13.8, 
55 6.4 Hz). 4.16 (2H, q, J = 7.2 Hz), 4.30 (1H, dd, J = 13.8, 7.8 Hz), 4.49 (1H, dd. J = 8.2, 4.8 Hz), 5.97 (1H, s), 
6.85 (1H, d, J = 2.4 Hz), 6.85-7.5 (6H, m), 7.54 (1H, br, OH) 
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Example 128 

5 add Tran * 7 " CW0 ^^ 

5 tetrahy ^' 1 - benzo ^pine-3-acetic acid, as obtained in Example 127, to which was added 

at?0^ The ^„ C ° nteinin9 , 0 51 9 ° f P ° taSSiUm Carb0nate: the mfartu '° ^s then sJ red S fhour 

~ W T? ran, L dried ^ r ydr0US ma9nCSiUm SUfete: '^^^^ 
Elemental Analysis for C21H22CINO5: 



20 



25 



30 



35 



Calcd.: C 62.45; H 5.49; N 3.47 
Found: C 62.55; H 5.68; N 3.41 

Example 129 
3-acS^ 

In 10 ml of N,N-dimethylformamide was dissolved 07 a of ethvl «*. n f t^no-r^. = 

SroonS w h ' af,Br ^ iCh etM aC6tate ' ayer — « wi <" ™ hydrochloric SEES! £ 
carbonate, dned over anhydrous magnesium sulfate, and distilled off under reduced rJZ™ tk2 ^ 

^^^^ 

ester of trar^7^loro-1-isobuty|.5W2-isopropyloxvDhenvlV2-oxo.l ? <» <^Loh..^ < . ' ^ . 9 of ethyl 
acid as needles, m.p. 135 to 137»C. pmpy,OKyphen ^ 2 -° x ^ A3.5-tetrahydrc-4.1-benzoxa2epine-3-acetic 





Elemental Analysis for CzeH^CINOs: 


40 


Calcd.: 


C 65.88; 


H 6.80; 


N2.96 




Found: 


C 66.09; 


H 6.83; 


N3.24 



45 



50 



Example 130 



*iJ^iS5S!££r^ 0 4 9 ° f ^ -» <* ^^o^-isopropyloxyphenylM- 
nwuiyi z oxo-i^^.s-tetrahydrcM.I-benzoxazepine-S-acetic acid, as obtained in Examole 12Q Tn fhic Li 

strXatu^^^^^ 

the addWon S S !, " m0<ture W3S conC8ntrat ^ ""der reduced pressure, rendered acid by 
L»h 2 . ^ hydrochlonc acid, and subjected to extraction with 100 ml of ethyl acetate The ex 

fract so uhon was washed with water and dried over anhydrous magnesium sulfate, the sXn^ch^dt 

55 efh^e e7h^ 

™^, e * e ' hyl acelate - 3 : 1 = elu ent, hexane : dichloromethane : ethanol = 5 ■ 5 ■ 1) to vfeld oA l „f 
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Elemental Analysis for C24H2 a aNO 6 0.2H 2 O: 




Calcd.: 


C 64.12; 


H 6.37; 


N3.11 


5 


Found: 


C64.18; 


H 6.37; 


N 3.28 



Example 131 

10 

Ethyl trans-7-bromo-1-neopentyl-2-oxo-5-(2^ 

(1) 2-Amino-5-bromo-a-(2-pyridyl)benzyl alcohol 

In 100 ml of methanol was dissolved 10 g of 2-amino-5-bromophenyl-2-pyridylketone. To the solution 
was added 1.7 g of sodium borohydride and stirred for 30 minutes. The solvent methanol was evaporated 

15 off under reduced pressure. The residue was treated with an aqueous solution of hyrochloric acid. The 

decomposed residue was then neutralized with 200 ml of a sodium bicarbonate aqeous solution, and ex- 
tracted with ethyl acetate. The ethyl acetate layer was washed with water, dried over anhydrous magne- 
sium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column chro- 
matography (eluent, hexane : etyl acetate = 2:1) to give 2-amino-5-bromo-a-(2-pyridy1)benzyl alcohol (9.0 

20 g) as prisms, m.p. 104 - 105°C 





Elementary analysis for C 12 H 11 BrN 2 0 




Calcd.: 


C51.64; 


H3.97; 


N 10.04 


25 


Found : 


C 51.61; 


H 3.93; 


N 10.04 



(2) 5-Bromo-2-neopentylamino-a-(2-pyridyl)benzyl alcohol 

In 20 ml of acetic acid was dissolved 2.0 g of 2-amino-5-bromo-a-(2-pyridyl) benzyl alcohol obtained 
in (1) together with 0.86 ml of trimethytacetoaldehyde. To the solution was added 0.36 g of sodium boro- 
hydride under ice-cooling. The reaction mixture was stirred for 30 minutes at room temperature and then 
subjected to extraction with a mixture of 100 ml of water and 150 ml of ethyl acetate. The ethyl acetate 
layer was washed with 1N sodium hyroxide, dried over anhydrous magnesium sulfate, and concentrated 
to dryness under reduced pressure. The residue was purified by silica gel column chromatography (eluent, 
hexane : etyl acetate = 5:1) to afford 5-bromo-2-neopentylamino-a-(2-pyridyl)benzyl alcohol (2.4 g) as an 
oDy product. 

IRvScrrH: 3390, 3280 (NH.OH) 

1 H-NMR spectrum (200MHz, CDCI3) 8: 0.80 (9H, s, But). 2.68 (2H, s), 5.69 (1H, s), 6.48 (1H, d. J 
= 8.4Hz), 7.1-7.35 '(4H, m), 7.55-7.7 (1H, m), 8.5-8.6 (1H, m). 

(3) Ethyl 3-[N-[4-bromo-2-[a-(2-pyridyl) hydroxymethyl]phenylJ-N-neopentylcarbamoyl]acrylate 

In 50 ml of dichloromethane was dissolved 2.4 g of 5-bromo-2-neopentylamino-a-(2-pyridyl)benzyl 
alcohol obtained in (2). To the solution were added 1.15 g of sodium borohydride and 1.23 g of mo no methyl 
fumarate acid chloride. After stirring for 2 hours at room temperature, the reaction mixture was washed 
with water and dried over anhydrous magnesium sulfate. The solvent was evaporated off under reduced 
pressure. The residue was purified by column chromatography using silica gel (eluent, hexane : ethyl acet- 
ate = 2:1) to give etyl 3-[N-[4-bromo-2-[a-(2-pyridy») hydroxymethyl]phenyl]-N-neopentylcarbamoyl]acryl- 
ate as prisms, m.p. 165 - 166°C. 





Elementary analysis for C23H27B1IM2O4: 


50 


Calcd.: 


C 58.11; 


H 5.72; 


N5.89 




Found : 


C 58.21; 


H 5.65; 


N6.14 



(4) Ethyl trans- 7-bromo-1-neopentyL5-(2-pyridyl)-2^ 
55 In 30 ml of et hand was dissolved 2.0 g of ethyl 3-[N-[4-brbmo-2-[a-(2-pyridyl) hydroxymethyflphenyl]- 

N-neopentytcarbamoyl]acrylate obtained in (3). To the solution was added 1 .1 6 g of potassium carbonate 
and the mixture was stirred overnight at room temperature. The solvent was evaporated off under reduced 
pressure. The residue was then extracted with 100 ml of water and 100 ml of ethyl acetate. The organic 
layer was washed with water, dried over anhydrous magnesium sulfate, and concentrated under reduced 
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w 



15 



20 



uTS SSitSir PU f ° n 3 S ' liCa 961 C °' Umn (6,Uent ' hexane : elh * acetate - 3:D to give 
IRv^cm-i: 1730, 1675 (C=0) 

(.SsSrSff? lamOWM* 2.«.(1H.*U , ,6.6.5.8Hz). 3.07(,H, d dJ - 
Example 132 

'"^ ? h mBthan ° l *?" d,SSOlved 19 a * "M trans-7-bromo-l neopentyl-&.(2-pyrid^2^xo-i 2 3 5- 
tetrahydro-4,1-benzoxazepine-3-acetate obtained in Example 131. To the solution was added 10^1'„ S 





Elementary analysis for C 21 H 23 Brts| 2 04 




Caicd.: 


C 56.39; 


H 5.18; 


N6.26 


25 


Found : 


C 56.39; 


H5.18; 


N6.10 



Example 133 



30 



35 



40 



fceTXm^ 

oxo-i n 2 3* Steifhvd^K amide ^ dteS ° ,Ved 03 9 * tan ^-chlo^5K2-chlorophenyl)-1-„eopentyl-2- 
eL £2 J?£ * 71' 1 - benzoxaze Pi"e-3-acetic acid obtained in Example 2 and 0.27 g of ^ben^glycine 
2f ?S ^ Ut, ° n W3S added 0 24 9 of dieth * Phosphorocyanidate together with 0 19 ml oVSX 
e^Srnn ^ Ce " CO i in9 - ^ mbthJre W3S Strred for 30 minutes at ro ™ temperature and then TuSected t" 

eopenty. 2-oxo-1.2,3,5-tet ra hydro-4 f 1-benzoxa 2 ep l ne-3-acetyl]amino acetate (0.56 g) as prisms, m.p. 195- 





Elementary Analysis for C^HaeCy^Os 


45 


Calcd.: 


C 64.81; 


H 5.93; 


N4.58 




Found : 


C 64.84; 


H 5.97; 


N4.45 



50 



55 



Example 134 
a^n^^ 

oenM llTlf^rlrj 8 diSSOlV6d 03 9 ° f ethy1 N - be " z yl-N-^n^7-chloro.5-(2-chlorophenyl)-1-neo- 
pentyl-2-oxo-1,2,3.5-tetrahyd ro w t , 1 . benzoxazepine .3. acet ^ ami obtained in ExamDle l3<i To 
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dro-4,1-benzoxazepirie-3-acetyl]amino acetic acid as prisms, m.p. 190 - 192°C. 



5 



Bementary Analysis for C31H32CI2N2O5: 


Calcd.: 
Found : 


C 63.81; 
C 64.02; 


H 5.53; 
H 5.85; 


N 4.80 
N4.81 



Example 135 

Methyl N-[trans-7-chlorc-5-(2-^ 
N-phenyl aminoacetate 

A mixture of 0.6 g of frans-7-chloro-5-(2-chloropheny^ 
benzoxazepine-3-acetic acid obtained in Example 2, 10 ml of thionyl chloride and 10 ml of toluene was stirred 
for 30 minutes at 90°C, and then concentrated under reduced pressure. The concentrate trans-7-chloro-5-(2-, 
chlorophenyl)-1-neopentyl-2-oxo-1 ,2 f 3 i 5-tetrahydro-4 f 1-benzoxazepine-3-acetyl chloride was dissolved in 10 
ml of methylene chloride. To the solution were added 0.27 g of N-phenylglycihe methyl ester and 0.23 ml of 
triethylamine. The mixture was stirred for one hour at room temperature, and then subjected to extraction with 
100 ml of ethyl acetate. The organic layer was washed with 1N HCI and with a sodium bicarbonate aqueous 
solution, dried over anhydrous magnesium sulfate and concentrated under reduced pressure. 

The residue was purified on a silica gel column (eluent, hexane : ethyl acetate = 3:i) to give methyl N-flrans- 
7- chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1 ^3,5-tetrahydro-4,1-benzoxazepine-3-acetyl}-N-phenyl ami- 
no acetate (0.35 g) as prisms, m.p. 226 - 228°C 





Elementary Analysis for C$iH Z2 


CI2N2O5: 




Calcd.: 


C 63.81; 


H 5.53; 


N4.80 


30 


Found : 


C 63.78; 


H 5.59; 


N 4.60 



Example 136 

35 N-[traiTS-7-chloiT>-5-(2-chlo^ 1 -benzoxazepine-a-acetyl}-N-phe- 

nylamino acetic acid 

In 3 ml of methanol was dissolved 0.25 g of methyl N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2- 
oxo-1,2,3,5-tetrahydn>4,1-benzoxazepine-3-acetyll-N-phenyl amino acetate obtained in Example 135. To the 
solution was added 2 ml of 1 N sodium hydroxide. The mixture was stirred for 1.5 hours at 60°C and then acidi- 
40 fied with 50 ml of 1N Ha for extraction with ethyl acetate. The ethyl acetate layer was washed with water, dried 
over anhydorus magnesium sulfate, and concentrated under reduced pressure to give 0.23 g of N-[trans-7-chloro- 
5-(2-ch!orophenyl)-1-neopentyk^ acid 
0.23 g) as prisms, m.p. 238 - 240°C. 



45 


Elementary Analysis for C30H30CI2N2O5: 




Calcd.: 


C 63.27; 


H5.31; 


N4.92 




Found : 


C 63.46; 


H5.54; 


N4.70 



50 

Example 137 



Ethyl N-[trans-7-cWoro-5-(2-rrrethoxyph^ 
amino acetate 

In 10 ml of dimethyiformamide were dissolved 0.3 g of trans-7-chl oro-5-(2-methoxy phenyl)- 1 -neopentyl- 
2-oxc-1,2,3 i 5-tetrahydro-4,1-benzoxazepine-3-acetic acid obtained in Example 74 and 0.12 g of glycine ethyl 
ester hydrochloride, to the solution were added 0.14 g of diethyl phosphorocyanidate and 0.24 ml of triethy- 
lamine under Ice-cooling. The mixture was stirred for 30 minutes at room temperature and then subjected to 
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W !!• 100 K m, °l Water 3nd 100 "* 01 ethyl acetate - The eth y ■«**» 'ayer was washed with 1N HCI 
and with a sod.um bicarbonate aqueous solution and dried ovar anhydrous magnesium sXe Rh.l J~2Z 





Elementary Analysis for C^H^CiN^Oe 


10 


Calcd.: 


C 62.72; 


H 6.43; 


N6.42 




Found : 


C 62.54; 


H 6.47; 


N5.28 



15 



20 



25 



Example 138 
a^cltlc 3 ^^ 

1,2.3,5-tetrahydro-4,1-benzoxazepine-3-acetyllaminoacetate obtained in ExamnlP « Tn »h„ . Z V 

and subjected to extraction with ethyl acetate. The organic layer was washed with wate, and drieJov J«„^v 
drous magnesium sulfate. Ethyl acetate was evaporated off under reduced prZleTalZ mtoZ^ 

£2s^ 





Elementary Analysis for C2 5 H29CIN 2 0 5 




Calcd.: 


C 61.41 ; 


H 5.98; 


N5.73 


30 


Found : 


C 61.38; 


H5.91; 


N5.83 



35 



40 



Example 139 
JyTc^ 

neopenT^^ ?T* 36 WaS fc " tod ™ 9 * ^-chloro.5-( 2 .oh.orophe^.)-1. 

neopemyi 2^1,2 3,Metrahydro^,1-beruoxazepine-3-acetic acid obtained in Example 2. The product was 
0.90 9 of frans-r-chloro-^-chlorophenylJ-l-neopentyl^-oxo-^as-tPtrahwHr^il L P™""™* 8 
methyiamine hydrochloride as plate crystals, m p 17 3 P . e ;;J^ 1 ' 2 - 3 ' Wetoh y d ^ 4 . 1 -^"^xaze Pl ne-3- 





Elementary Analysis for C^H^CfeN^HCI^O 




Calcd.: 


C 54.62; 


H 5.89; 


N6.06 


45 


Found : 


C 54.77; 


H 5.95; 


N5.83 



50 



55 



Example 140 
t^S 
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was purified by silica-gel column chromatogrphy (eluent, hexane : ethyl acetate = 1:1) to give 0.28 g of methyl 

N-prans-7-chlorc-5-(2-chlcro^ 

bamoyi acetate as an oily product 

IRvSS cm- 1 : 3330(NH); 1740, 1670 (C = 0) 

1 H-NMR (200MHz, CDCI 3 ) 8: 0.94 (9H,s,Bu*), 3.28 (2H,s), 3.38 (1H,d,J = 13.9Hz), 3.74(3H,s), 3.7- 
3.85(2H,m), 3.99(1H.t,J = 6.1Hz), 4.54(1 H,d,J = 13.9Hz), 6.25(1 H,s), 6.52(1 H.d, J = 1.9Hz), 7.2-7.9(7H,m,NH). 

Example 141 

r^prans-7-c*loro-5-(2-t*l^ 
bamoyi acetic acid 

In 5 ml of ethanol was dissolved 0.28 g of methyl N-[ trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazepirie-3-m^ acetate obtained in Example 140. To the solution 

was added 2 ml of 1N sodium hydroxide and the mixture was stirred for 10 minutes at room temperature. The 
reaction mixture was acidified with 50 ml of 1 N hydrochloric acid and then subjected to extraction with 50 ml 
of ethyl acetate. The ethyl acetate layer was washed with water, dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure to afford 0.23 g of N-prans-7-chloro-5-(2-chlorophenyl>-1-neopenyl-2- 
oxo-1,2,3,5-tetrahydro-4,1- benzoxazepine-3-methyl]carbamoyi acetic acid as plate crystals, m.p. 135 - 138°C 



Elementary analysis for C^H^C^Os: 


Calcd.: 
Found : 


C 58.43; 
C 58.48; 


H 5.31; 
H 5.42; 


N5.68 
N5.52 



Example 142 

Tert-butyl N-[trans-7-chloro-5-(2-chloroph 3- 
methyijaminoacetate 

Amixtureof2.5goftrans-7-chloro-5-(2- chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzox- 
azepine-3-methylamine hydrochloride obtained in Example 139, 0.93 ml of ethyl chloroacetate, 1 .87 g of po- 
tassium carbonate, and 50 ml of acetonitrile was heated and refluxed overnight The reaction mixture was con- 
centrated under reduced prressure and the concentrate was extracted with 1 00 ml of water and 1 50 ml of ethyl 
acetate. The organic layer was washed with water and dried over anhydrous magnesium sulfate. Ethyl acetate 
was evaporated under reduced pressure to give 1.95 g of tert-butyl r4-[lrans-7-chloro-5-(2-chlorophenyl)-1- 
neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-methyl]aminoacetate as an oily product. 
IRv2£crrr 1 :3330 (NH); 1735, 1675 (C=0) 

1H-NMR (200MHz, CDCI3) 6: 0.94 (9H,s,But), 1.44 (9H,s, But), 3.00 (1H,dd,J = 12.2,6.4Hz), 3.11 (1H,dd,J 
= 12.2,6.2Hz), 3.33(2H,s), 3.36(1 H,d,J=1 4.0 Hz), 4.04(1 H,t,J=6.3Hz), 4.52(1 H,d,J=1 4.0Hz), 6.26(1H,s), 
6.52(1 H,d,J=1 ,8Hz). 7.2-7.85( 6H,m) 

Example 143 

N-[Trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-methyl] 
aminoacetic acid hydrochloride 

In 15 rrd of 4N HCI-dioxane solution was dissolved 0.3 mg of tert-butyl N-[trans-7-chloro-5-(2-chIorophe- 
nyl)-1-neopenty»-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-methyr|aminoacetate obtained in Example 
142. After stirring for 8 hours at room temperature, the reaction mixture was concentrated under reduced pres- 
sure. The addition of hexane and ethyl acetate to the residue yielded 0.23 g of powdered 'N-prans-7-chloro- 
5-(2-chlorophenyl)-1 -neopentyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-methyl]aminoacetic acid hy- 
drochloride. 
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Elementary analysis for C 2 3H 2e a 2 N 2 04 Ha 


Calcd.: 
Found : 


C 55.05; 
C 55.38; 


H 5.42; 
H5.77; 


N 5.58 
N 5.39 



jealSnCT , ( f n °uT;, d6 " DMSO) * 3.2-3.55(2H.m). 3.68(1H.d,J=14.0Hz). 

3.88(2H,s), 4.32(1H,d,J=14.0Hz), 4.3-4.5(1 H.m), 6.19(1H, s). 6.39(1 H.d,J=2.4Hz), 7.5-8.1 (6H.m). 

Example 144 

t«T f « - 2 -° x °- 1 f • 3 - 5 - tetra hydr<>4,1-b6nzox a zepine.3.methyl]aminoacet a te obtained in Example 142 
Afterstrnng to ^30 mmutes at room temperature, the reaction mixture was subjected to extracHon with 100 m 

tTZTJ^JZ^ 6 - ^ ^ 8Cetate W3S ^ Wrth 5% P° tessium WsuS soiln 
and wrth a sodium b.carbonate aqueous solution and dried over anhydrous magnesium sulfate. Ethyl acetate 

was evaporated off under reduced pressure. The residue was purified by silica gel column chromatooraohv 
2^^ 

A3 5-tetrahydro-4,1-ben Z oxa Z ep.ne-3-methyl}-N-methanesulfonylaminoacetate as prisms, rap. nt 



Elementary analysis for CzsHaeC^NaOeS 


Calcd.: 
Found : 


C 56.09; 
C 55.92; 


H 6.05; 
H 6.06; 


N4.67 
N4.47 



Example 145 

ln20 "'°™NHCI-dioxanesoluHonwasd^ 
tLTnSa^r^^ 

uX ^t^fZ T ° UrS at r °° m tem P erature - the fixture was concentrated 

chtlt^ m P „ reS ' due was toatod with hexane and ace *te to give 0.21 g of N-[trans-7- 

ch| OTO -5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2.3.5-tetrahydro-4.1-benzoxa 2 epine^ 
sulfonylam.noacetic acid as prisms, m.p. 236-238°C metnane- 



Elementary analysis for C^HzsCklMzOeS 


Calcd.: 
Found : 


C 53.04; 
C 53.32; 


H5.19; 
H 5.42; 


N5.15 
N5.02 



Example 146 

1 J? 10 o N ' N f ™f Wformamlde was dissolved 0.5 g of tert-butyl tH!^7^Mon>^^MamAHm^ 

tee-i^ni 9 ° f p - t0luen6SU,f0nyl ch,oride to ** he ' with «■« - Wethylamine under 

The mbrture was stirred for one hour at room temperature and then subjected to extraction with 100 ml of 
water and 100 m. of ethy, acetate. The ethyl acetate layer was washed with 5% po^ssium bSe !££ n 
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and with sodium bicarbonate aqueous solution, dried over anhydrous magnesium sulfate. The solvent was 
evaporated off under reduced pressure. The residue was purified by column chromatography using silica gel 
(eluent, hexane : ethyl acetate = 5:1) to afford tert-butyl r^[trans-7-ch!oro-5-(2-chlOT^ 
oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-nret^^ as an ofly product 

IRv2£ cm-i: 1740, 1 670 (C=0) 

1 H-NMR (200MHz, CDC, 3 )S: 0.92 (9H,s,But), 2.39(3H,s), 3.36(1 H,d,J=14.0Hz), 3.66(1 H,dd,J=15.6,6.4Hz), 
ZMQHM ' J=15.6,5.9Hz), 3.98(1 H,d,J=1 8.4Hz), 4.2-4.3(1 H,m), 4.29(1H, d,J=18.4Hz), 4.45(1 H,d,J=14.0Hz), 
6.20(1H t s), 6.46(1 H,s,J=2.1 Hz), 7.1 5-7.7(1 0H,m). 

Example 147 

N-[Trans-7-ch!oro-5-(2-chlorophen^^ 
(p-toluensulfonyl)aminoacetic acid 

In 1 5 ml of 4N HCI-dioxane solution was dissolved 0.5 g of tert-butyl N-prans-7-chloro-5-(2-chlorophenylK 
l-neopentyl^-oxo-I^AS-tetrahydro^l-benzoxazeD^^ ob- 
tained in Example 146. After stirring for 4 hours at room temperature, the reaction solution was concentrated 
under reduced pressure. The residue was treated with hexane and diethyl ether to afford 0.41 g of N-[trans- 
7-chloro-5-(2-chlorophenyl)^ 
sulfonyl)aminoacetic acid as needles, m.p.132 - 134°C. 



Elementary analysis for CaoH^C^NaOeS: 


Calcd.: 
Found : 


C 58.16; 
C 58.01; 


H 5.21; 
H 5.32; 


N 4.52 
N4.55 



Example 148 

Tert-butyl N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxa- 
zepine-3-methyl]aminoacetate. 

In 10 ml of N, N-dimethylformamide was dissolved 0.5 g of tert-butyl N-[trans-7-chloro-5-(2-chlorophenyl)- 
l-neopentyl^-oxo-I^.S.S-tetrahydr^.l-benzoxazepine-S-methylJaminoacetate obtained in Example 142. 
To the solution was added 0.082 ml of acetyl chloride and 0.16 ml of triethyiamine under ice-cooling. 

The mixture was stirred for 30 minutes at room temperature and then subjected to extraction with 100 ml 
of water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with 5% potassium bisulfate solution 
and with a sodium bicarbonate aqueous solution, dried over anhydrous magnesium sulfate, and concentrated 
under reduced pressure. The residue was purified on a silica gel column (eluent, hexane : ethyl acetate = 1:1) 
to give 0.5 g of tert-butyl N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 1,2,3,5-tetrahy- 
dro-4,1-benzoxazepine-3-methyl]aminoacetate as an oily product 
IRvEScrrr 1 : 1740, 1670 (C=0) 

*H-NMR (200MHz, CDCI3) 5: 0.92 and 0.94 (9H,each s.Bu 1 ), 1.95 and 2.15 (3H,each s.Bu*), 3.35 and 3.38 
(1 H.each d,J=14.0Hz), 3.7-4.3 (5H,m), 4.45 and 4.48 (1 H.each d,J=14.0Hz), 6.23 and 6.28 (1 H, each s), 6.45- 
6.55 (1 H, m), 7.3-7.8 (6H, m). 

Example 149 

N-Acetyl-N-prans-7-<*loro-5-(2-chlorophenyl)-1-neopenty^ 
3-methyl]aminoacetic acid 

In 20 ml of 4N HCI-dioxane solution was dissolved 0.5 g of tert-butyl N-acetyl-N-prans-7-chloro-5-(2-chlor- 
ophenyt)-1-neopenty1-2-oxo-1.2,3,5-tetrah obtained in Ex- 

ample 148. After stirring overnight at room temperature, the mixture was concentrated under reduced pressure. 
The concentrate was treated with hexane and diethylether to afford 0.37 g of powdery N-acetyl-N-[trans-7- 

chloro-5-(2-chlorophenylH-neopenty^ 
acid. 
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Elementary analysis for C25H28CI2N2O5: 


Calcd.: 
Found: 


C 59.18; 
C 59.36; 


H 5.56; 
H 5.70; 


N5.52 
N 5.50 



'H-NMR spectrum (200 MHz, CDCI 3 ) 6: 0.92 and 0.94 (9H, each s, But), 2 .00 and 2.20 (3H, each s) 3 3- 
3.5 (1 H, m), 3.7-4.5 (6H, m), 6.22 and 6.28 (1 H, each s), 6.45-6.55 (1 H, m), 7.3-7.8 (6H, m) 

Example 150 

Methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophen 
azepine-3-methyl]aminornethylbenzoic acid 

(A) In 30 ml of acetonitrile was mixed 1.0 g of trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 
1,2,3,5-tetrahydro-4,1-benzoxazeplne-3-methylamine hydrochloride obtained in Example 139 with 0.6 g 
of methyl 4-bromomet hylbenzoate and 0.75 g of potassium carbonate. The mixture was ref luxed by heating 
for 2 hours. After the addition of 0.2 g of methyl 4-bromomet hylbenzoate, reflux was confined by heating 
for 5 hours, followed by concentration under reduced pressure. The concentrate was extracted with 100 
ml of water and 150 ml of ethyl acetate. The ethyl acetate layer was washed with water and dried over 
anhydrous magnesium sulfate. The solvent was evaporated off under reduced pressure and the residue 
was purified by silica gel column chromatography (eluent, hexane : ethyl acetate = 10 : 1 - 1 : 2) to yield 
0.15 g of methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro- 



Elementary analysis for C^H^CI^C^: 


Calcd.: 
Found: 


C 64.87; 
C 64.88; 


H 5.81; 
H 5.97; 


N5.04 
N4.76 



(B) In 20 ml of ethanol was dissolved 0.45 g of trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 
1 ,2,3,5-tetrahydro-4, 1-benzoxazepine-3-methylamine hydrochloride obtained in Example 139. To the sol- 
ution was added 0.1 9 g of terephthalaldehydic acid methyl ester together with 0.5 ml of acetic acid. After 
stirring for 30 minutes at room temperature, 82 mg of sodium cyanoborohydride was added to the mixture. 
After further stirring for 2 hours at room temperature, the mixture was concentrated under reduced pres- 
sure and the concentrate was extracted with 100 ml of water and 100 ml of ethyl acetate. The organic layer 
was washed with water and dried over anhydrous magnesium sulfate. The organic solvent was evaporated 
off under reduced pressure and the residue was purified by column chromatography using silica gel (elu- 
ent, hexane : ethyl acetate = 1:1) to yield 0.31 g of methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)- 
1 -neopentyl-2-oxo-1 .2,3,5-tetrahydro-4,1-benzoxazepine-3-methyl]aminomethyibenzoic acid. 

Example 151 

Methyl ester of 4-[N-[trans-7-chlorch5-(2-cM^ 
zoxazepine-3-methyl]-N-methanesulfonyl] aminomethylbenzoic acid 

In 5 ml of N,N-dimethylformamide was dissolved 0.3 g of methyl ester of 4-N-[trans-7-chioro-5-(2-chloro- 
phenyl)-1-neopentyl-2-oxo-1 .2,3,5-tetrahydro-4,1-benzoxazepine-3-methyl]aminomethylbenzoic acid ob- 
tained in Example 150. To the solution were added 0.05 ml of methanesulfonyl chloride and 0.09 ml of triethy- 
lamine. After stirring for one hour at room temperature, the reaction mixture was subjected to extraction with 
100 ml of water and 100 ml of ethyl acetate. The ethyl acetate layer was washed with 1N hydrochloric acid 
and with a sodium bicarbonate aqueous solution, dried over anhydrous magnesium sulfate, and concentrated 
under reduced pressure. The residue was purified by silica gel column chromatography (eluent, hexane ■ ethyl 
acetate = 2:1) to afford 0.27 g of methyl ester of 4-[N-[trans-7-chloro-5-(2- chlorophenyl)-1-neopentyl-2-oxo- 

1,2,3,5-tetrahydro-4,1-benzoxazepine-3-meth^N-methanesulfonyl]aminomethylbenzoic acid as needles 
m.p. 173to174°C. 
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Elementary analysis for C^H^C^NaOeS: 




Calcd.: 


C 58.77; 


H5.41; 


N4.42 


5 


Found: 


C 58.59; 


H 5.68; 


N4.19 



Example 152 

10 

4-[N-[trans-7^loro-5-(2-chlQ^ 
N-methanesulfonyi] aminomethyl benzoic acid 

In 10 ml of methanol was dissolved 0.17 g of methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyl>-1- 
neopentyl-2K>xo-1 ^a.S^tetrahydr^^ 

is acid obtained in Example 151. After the addition of 4 ml of 1N sodium hydroxide the solution was stirred for 
one hour at 60°C. The reaction mixture was then acidified with 50 ml of 1 N hydrochloric acid and subjected to 
extraction with 50 ml of ethyl acetate. The ethyl acetate layer was washed with water, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to give 6.16 g of 4-[N-[trans-7-chloro-5r(2-chlor- 
ophenyl)-1-neopentyl-2-oxG-1,2,3,5-tetrahydrQ^^ 

20 thylbehzoic acid as prisms, m.p. 235 to 237°C. 



Elementary analysis for C M H 3 2Cl2N 2 O e S: 


Calcd.: 
Found: 


C 58.16; 
C 58.25; 


H5.21; 
H5.49; 


N4.52 
N4.29 



Example 153 

Trans-7-chloro-5-(2-chloropheny^ 

In 200 ml of tetrahydrofuran was dissolved 14.7 g of trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo- 
1,2,3,5-tetrahydro^,1-benzoxazepine-3-acetic acid obtained in Example 2 and 4.51 ml of N-methylmorpho- 
line. To the solution was added 3.92 ml of ethyl chlorocarbonate at -1 0°C; the mixture was then stirred for 15 
minutes. After the addition of 3.86 g of sodium borohydride, 200 ml of methanol was added drop wise to the 
solution. The mixture was stirred for one hour at room temperature and then concentrated. After the addition 
of 200 ml of 1 N hydrochloric acid, the concentrate was extracted with 200 ml of ethyl acetate. The organic layer 
was washed with a saturated sodium bicarbonate aqueous solution and dried over anhydrous magnesium sul- 
fate. The solvent was evaporated off under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent, hexane : ethyl acetate = 1 : 1) to yield 14.2 g of trans-7-chloro-5-(2-chIorophenyl)-1- 
neopentyl-2-oxo-1,2,3,5-tetrahydro-4 i 1-benzoxazepine-3-ethanol as colorless crystals, m.p. 157 to 159°C. 





Elementary analysis for C22H25Q2NO3: 




Calcd.: 


C 62.56; 


H 5.97; 


N3.32 


45 












Found: 


C 62.30; 


H 6.02; 


N3.17 



Example 154 

50 

Ethyl ester of r^[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxaze- 
pine-3-ethyl]aminoacetic acid 

(1) Trans-7-chIorp-5-{2-chlorophenyl>-1 -neopentyl-2-oxo-1 ,2,3,5- tetrahydro-4,1 -benzoxazepine-3-acetal- 
dehyde 

55 To 25 ml of dichloromethane solution containing 0.70 ml of oxaJyl chloride was added 5 ml of dichloro- 

methane solution containing 0.71 ml of dimethylsulfoxide at -78°C, followed by stirring for 5 minutes. To 
the solution was slowly added 10 ml of dichloromethane solution containing 1 .69 g of trans-7-chloro-5-(2- 
chlorophenyl)-1-neopentyL2-oxo-1,2,3,5-te obtained in Example 

1 60, followed by stirring for 1 5 minutes at -78°C. To the reaction mixture was added 2.79 ml of triethylamine 
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"l^n 8 " as . ftjrther SBrred for 0ne hour 31 °° Q and for 15 houre at "*>™ temperature. After the 
addition of 100 ml of water, extraction was performed with 100 ml of dichloromethane. The dichlorome- 
tnane layer was washed with saturated saline and dried over anhydrous magnesium sulfate The solvent 
was evaporated off under reduced pressure. The residue was purified by column chromatography using 
•lica gel (eluent, hexane : ethyl acetate = 1 : 1) to give 1.08 g of trans-7-chloro-5-(2-chlorophenyl)-1- 
neoperrtyl-2-oxo-1.2.3>tetrahydrc-4,1.benzoxa2epine-3- a cetaldehyde as light-yellow crystals, m. .. 73 



Elementary analysis for C^r^CkNCVO.SHzO: 


Calcd.: 
Found: 


C 61.55; 
C 61.27; 


H5.63; 
H 5.49; 


N3.26 
N3.17 



(2) Ethyl esterof N-prar*-7K:hlor^^^ 
azepine-3- ethyljaminoacetic acid 

> ^°;? 0 ^?® tha ™ lconteinin 9 1 - 12 ^ 

tetrahydrc-4,1-benzoxazepine-3-acetaldehydeobtained in Example 161 (1) and 0.56 g of glycine ethyl es- 
ter hydrochloride was added 10 ml of ethahol containing 0.13g of sodium cyanoborohydr.de dropwise over 
1 .5 hours After additional 3-hour stirring, the reaction mixture was subjected to extraction with 200 ml of 
water and 200 ml of ethyl acetate. The ethyl acetate layer was washed with saturated saline and dried 
over anhydrous magnesium sulfate. The solvent was evaporated off under reduced pressure and the re- 
sidue was purified by silica gel column chromatography (eluent. ethyl acetate) to afford 0.75 g of amor- 
phous solid ethyl ester of N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1^,3,5-tetrahydrc-4 1- 
benzoxazepine-3-ethyl]aminoaceticacid. »iyon»-M 



Elementary analysis for C^H^C^C^: 


Calcd.: 
Found: 


C 61.54; 
C 61.16; 


H 6.36; 
H 6.29; 


N5.52 
N5.56 



u x ^ m R J 9DCW & 0 93 (9H ' S> BU,) " 126 (3H ' W = 7 2 Hz >' 1 - 90 - 2 - 15 OK m), 2.76 (2H. dd. J = 7 2 6 6 

? Z ' f fill V = 13 9 HZ) ' 3 38 (2H ' S) * 4 03 < 1H ' dd ' J ■ 6 - 6 ' 6 2 ^ i« (2H q. J = 7.2 HzJ 4.5 H 
d, J = 13.9 Hz), 6.24 (1H, s). 6.51 (1H. d, J = 1.6 Hz), 7.30-7.50 (5H. m), 7.70-7.80 (1H. m) 

Example 155 

Ethyl ester of N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4 1- 
benzoxazepine-3-ethyl]aminoaceticacid ™iyuro-*,i 

In 5 ml of N,N-dimethylformamide was dissolved 0.15 g of ethyl ester of N-rtrans-7-chlom-5-(2-chlorophe- 
32"V!?* , V '■ 2 -° x<v1 ' 2>3 ' 5 - te,rah y dro - 4 ' 1 - ben2 ^azepine-3-ethyl]aminoacetate obtained in Example 
154. To the soluton were added 0.031 rrH of acetyl chloride and 0.050 ml of triethylamine under ice-cooling 
™ZrTrZ2 Z ? ^ s ^l^^9. the reaction mixture was subjected to extraction with 40 ml of 
water and 40 ml of ethyl acetate. The ethyl acetate layer was washed with saturated saline and dried overan- 
hydrous magnes.um sulfate. The solvent was evaporated off under reduced pressure. The residue was purified 
Si£th!l Ch ™ na ^P h y fins silica gel (eluent, hexane : ethyl acetate = 1 : 3) to give 0.15 g of amorphous 
solid ethyl ester of ^acetyl-N-[tran S -7-chlo ro -5-(2-chlorophenyl)-1-neopentyl-2-oxo-1^.3,5-tetrahydrc-4 1- 
benzoxazepine-3-ethyl]aminoaceticacid. ««iyuro-».i 



Elementary analysis for C^H^CIzNaOsO^HzO: 


Calcd.: 
Found: 


C 60.41; 
C 60.44; 


H 6.30; 
H 6.43; 


N5.03 
N4.96 



1 H-NMR (CDCI 3 ) 8: 0.93 and 0.94 (9H, each s. Bu«), 1.20- 1.32 (3H. m). 1.95-2.20 (2H m) 1 95 and 2 13 
(total 3H each s). 3.32-3.68 (3H. m), 3.90-4.27 (5H. m). 4.48 and 4.50 (tote. 1H each d J = 1 3 ?S e 2 
and 6.24 (total 1H, each s), 6.50 and 6.53 (totaJ 1H. each d, J = 2.0 Hz), 7.29-7.50 (5H, m), 7.65-7.80 (IH.'m) 



165 



EP 0 567 026 A1 

Example 156 

N-acetyl-N-[trans-7^toro-5^^^ 
3-ethyl]aminoacetic acid 

To 5 ml of methanol containing 0.11 g of ethyl ester of N-acetyl-N-[trans-7-chloro-5-(2-chlorophenyl)-1- 
neopentyl-2^xo-1 > 2 f 3 i 5-tetrahydro^J-benzoxazepine-3-ethyl]aminoacetate obtained in Example 155 was 
added 1 ml of 0.5M potassium carbonate aqueous solution. After stirring for 30 minutes at 60°C, the reaction 
mixture was acidified with 0.5 ml of 1N hydrochloric acid and subjected to extraction with 20 ml of water and 
20 ml of ethyl acetate. The ethyl acetate layer was washed with saturated saline and dried over anhydrous 
magnesium sulfate. The solvent was evaporated off under reduced pressure. The residue was treated with 
ether to yield 0.07 g of white powdery N-aretyl-N-[nTms-7-chloro^ 
1 f 2,3,5^tetrahydro-4,1-benzoxazepine-3-ethyl]aminoacetic acid, m.p. 210 to 212°C. 



Elementary analysis for C26H30CI2N2O5: 


Calcd.: 
Found: 


C 59.89; 
C 59.78; 


H 5.80; 
H 5.85; 


N5.37 
N5.13 



Example 157 

Ethyl ester of rHtrans-7-chloro-5-(2-chloropheny^ 
3-ethyl]-N-methanesulfonylaminoacetic acid 

In 5 ml of N,N-dtmethylformamide was dissolved 0.15 g of ethyl ester of N-[trans-7-chloro-5-(2-chlorophe- 
nyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4 f 1-benzoxazepine-3-ethyl]aminoacetate obtained in Example 
154. To the solution were added 0.028 ml of methanesulfonyl chloride and 0.050 ml of triethylamine under ice- 
cooling. After stirring for 30 minutes under ice-cooling, extraction was performed with 40 ml of water and 40 
ml of ethyl acetate. The ethyl acetate layer was washed with saturated saline and dried over anhydrous mag- 
nesium sulfate. The solvent was evaporated off under reduced pressure, and the residue was purified on a 
silica gel column chromatography (eluent, hexane : ethyl acetate = 2: 1) to afford 0.12 g of ethyl ester of N- 
trans-7-chlorc-5-(2-chlorophenylH 

nesulphonylaminoacetic acid as a white powdery product, m.p. 134 to 135°C. 



Elementary analysis for C27H34CI2N2O6S: 


Calcd.: 
Found: 


C 55.38; 
C 55.66; 


H5.85; 
H 5.98; 


N 4.78 
N4.61 



Example 158 

N-[trans-7^hloro-5-(2^hloroph 
N-methanesulfonylaminoacetic acid 

In the same manner as in Example 156 was hydrolyzed 0.12 g of ethyl ester of N-{trans-7-chloro-5-(2-chlor- 
ophenyl)-1 -neopentyL2-oxo-1 ,2,3,5-tetrahydr 

acid obtained in Example 157 to give 0.10 g of white powdery N-[trans-7-chloro-5-(2-crilorophenyl>- 1 -neopen- 
tyl-2-oxo-1 f 2,3.5-tetrahydro-4,1-benzoxazepine-3-ethyl}-N-methanesulfonylaminoacetic acid, m.p. 135 to 
137°C. 

Elementary analysis for C25H3oCl2N20 6 S-0.5H20: 

Calcd.: C 53.00; H 5.52; N 4.94 
Found: C 53.25; H 5.78; N 4.71 
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Example 159 



Ethyl ester of ^[trans-7-chloro-5-(2-chlorophenyI)-1-neopentvl-2-oxo.1 2 3 S-t^hwH^ «' k 
pine.3-ethyl^N-(Moluensulfonyl)aminoacetic acid 2-oxo-1,2 t 3.5-tetrahydrcM,1-benzoxaze. 



dro.4,1-benzoxazepine-3-ethylJ-N-t>-toluenesulfonvl a min oacfi ti^ * 1 '^^V- 



Elementary analysis for C33H38a2N20 6 S: 


Calcd.: 
Found: 


C 59.91; 
C 60.25; 


H 5.79; 
H6.01; 


N4.23 
N4.04 



Example 160 

Elementary analysis for C 3iH34Cl2N 2 0 6 S: 

Calcd.: C 58.77; H 5.41; N 4.42 ' 
Found: C 58.70; H 5.59; N 4.13 

Example 161 

^SZ^SS^SZ n '" ,e ^ Puriffed * ^ chromatography!^ 

snica gei leiuer* ethyl acetate) to g.ve amorphous methyl ester of 4-hHlrans-7^loi©-5.(2^loro.* e nVi nlZ 
P^yW-oxo-I.^S-tetrahydro^^^^ 
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Elementary analysis for C^H^C^O* 


Calcd.: 
Found: 


C 65.38; 
C 64.99; 


H6.02; 
H6.11; 


N 4.92 
N5.19 



iH-NMR(CDCI 3 ) 5: 0.94 (9H f s, Bu*), 1.98-2.26 (3H, m), 2.65-2.90 (2H, m), 3.38 (1H, d. J = 14.0 Hz), 3.83 
(2H, s), 3.91 (3H, s), 4.06 (1H, t, J = 6.2 Hz), 4.49 (1H, d, J = 14.0 Hz), 6.21 (1H, s), 5.51 (1H, d, J = 2.0 Hz), 
7.26-7.62 (8H, m), 7.92-8.02 (2H, m) 

Example 162 

Methyl ester of 4-[N-acetyl-N-[trans-7-chloro-5-(2-cW 
4,1-benzoxazepine-3-ethyl]] am inomethyl benzoic acid 

In the same manner as in Example 155, 0.13 g of methyl ester of 4-NKtrans-7-chloro-5-(2-chloroph 
1-neopentyl-2-oxo-1,2 f 3,5-tetrahydro-4,1-berizoxazepine-3-ethyl]aminome acid obtained in Ex- 

ample 161 was treated to yield 0.13 g of amorphous methyl ester of 4-[N-acetykN4trans-7-cW 
ophenyl)-1-neopentyt-2-oxo-1,2,3,5-tetrahy 



Elementary analysis for C33H38CI2N2O5: 


Calcd.: 
Found: 


C 64.81; 
C 65.14; 


H 5.93; 
H 6.12; 


N4.58 
N4.11 



1 H-NMR (CDa 3 ) 6: 0.93 (9H, s, But), 2.00-2.20 (2H, m), 2.02 and 2.18 (total 3H, each s), 3.20-3.60 (3H, 
m), 3.78-4.00 (1H, m), 3.91 and 3.93 (total 3H, each s), 4.42-4.76 (3H, m), 6.21 (1H, s), 6.50 (1H, d, J = 1.8 
Hz), 7.17-7.70 (8H, m), 7.95 (1H. d, J = 8.0 Hz), 8.02 (1H, d, J = 8.2 Hz) 

Example 163 

4-[N-acetyl-N-[trans-7M*lorc-^^ 
3-ethyl]]aminomethylbenzoic acid 

In the same manner as in Example 156, 0.10 g of methyl ester of 4-[N-acetyl-N-[trans-7-chloro-5-(2-chlor- 
ophenyl)-1 -neopentyl-2-oxo-1 ,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl]]aminomethylbenzoic acid ob- 
tained in Example 162 was hydrolyzed to afford 0.08 g of white powdery 4-[N-acety!-lSl-[trans-7-chloro-5-(2- 
chlorophenyl)-1-neopentyl-2-oxo-1,2,3,5-tetrahydro-4,1-benzoxazepine-3-ethyl acid, 
m.p. 242 to 244°C. 



Elementary analysis for C32H34CI2N2O5: 


Calcd.: 
Found: 


C 64.32; 
C 64.34; 


H 5.74; 
H 5.87; 


N4.69 
N4.66 



Example 164 

Methyl ester of 4-{N-[trans-7-chloro-5-(2-chloro 
zoxazepine-3-ethyl]-N-methanesulfonyl] aminomethylbenzoic acid 

In the same manner as in Example 157, 0.13 g of methyl ester of 4-N-[trans-7-chloro-5-(2-chlorophenyl)- 

1- neopentyl-2-oxo-1,2,3,5-tetrahydro-4,V acid obtained in Ex- 
ample 161 was treated to give 0.12 g of methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyi)-1-neopentyl- 

2- qxo-1,2,3,5-tetrahydro-4,1-benzoxazep^ acid as color- 
less crystals, m.p. 172 to 174°C. 
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Elementary analysis for C^HaeCfeNiOeS: 


5 


Calcd.: 


C 59.35; 


H 5.60; 


N4.33 




Found: 


C 59.15; 


H 5.79; 


N4.16 



10 



15 



20 



Example 165 

neo^n^ClT 3 n ^LSrf h I 56 ' 009 9 ° f ^^V^^^^^e^- 



Elementary analysis for Ca^a^OeS.0. 5H,0: 


Calcd.: 
Found: 


C 57.95; 
C 58.30; 


H 5.49; 
H 5.83; 


N4.36 
N4.19 



25 



30 



Example 166 

Methyl ester of 4-[N-[trans-7-chloro-5-(2-chlorophenyl)-1-neoDentv|.2-oxo 12^ ^^a^a * k 
zoxazepine-3-ethy.l-N.p.toluenesulfonyl] aminomethyLzoic add ^ AS^tetrahydrcMJ-ben- 
In the same manner as in Example 159, 0.13 g of methyl ester of 4-N-rtrans-7-chloro-5-^ rhinronh.^ 

2-^1 2 3 ZST^l *" ^ 6Ster ° f ^^-cMo^^-chtaophenylH-neopl^ 



35 


Elementary analysis for CaaHioC^NsOeS: 




Calcd.: 


C 63.07; 


H 5.57; 


N3.87 


40 


Found: 


C 63.09; 


H 5.50; 


N3.93 



45 



50 



Example 167 

Sb22in Smnf' J ^T?? 1 ^ raoxffie P'^3-ethyl]-N-p-toluenesulfonyl]aminomethylbenLic acid 





Elementary analysis for CayHasCI^OeS: 




Calcd.: 


C 62.62; 


H 5.40; 


N3.95 


55 


Found: 


C 62.67; 


H 5.36; 


N3.96 
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Example 168 

Trans-7-chloro-5-(2-chlorophenyl)-1-neopen^ 
3,5-tetrahydro-4,1-benzoxazepine 

In the same manner as in Examples 104, traris-7-chlon>-5-(2^hloro 
tetrahydro-4, 1-benzoxazepine-3-acetic acid obtained in Example 2 was treated to afford the following crystal- 
line compounds: 

(1) Trans-7-chloro-5-(2-chlorophenyl^ 

tetrahydro-4, 1-benzoxazepine, m.p. 171 to 172°C. 



Elementary analysis for C24H25CI2N3O3: 


Calcd.: 
Found: 


C 60.77; 
C 60.68; 


H5.31; 
, H 5.24; 


N8.86 
N8.62 



(2) Trans-7-chlc*o-5-(2-chlorophenyl)^ 
l^.a.S-tetrahydro^.l-benzoxazepine, m.p. 251 to 252°C. 



Elementary analysis for C^H^C^NeOa: 


Calcd.: 
Found: 


C 55.71; 
C 55.38; 


H 5.06; 
H 5.22; 


N 16.24 
N 16.03 



Materials and intermediate compounds included in Examples are listed in Tables 74 to 88. 
2-aminobenzophenones as the starting material can be synthesized by, or in accordance with, the method 
described in D.A. Walsh, Synthesis, 677 (1980) or the method cited in said reference. 
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Elemental Analysis(Found) 
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(62.84 4.55 5.11) 
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(66.80 5.19 5.97) 
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10 
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20 . 
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30 



35 



40 



45 



Elemental Analysis(Found) 
C H N 


55,83 5.09 2.83 
(55.89 5.10 2.89) 


55.83 5.09 2.83 
(55.42 5.18 2.65) 


60.85 5.64 3.09 
(60. 85 5. 62 3. 00) 
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61.34 5.60 3.11 
(61.37 5.53 3.08) 


64. 13 5. 83 3. 12 
(64. 28 5.80 3. 00) 


66.42 6.30 3.37 
(66. 05 6. 29 3. 35) 
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Experimental Example 1 



Assay Method of Squalene Synthetase Inhibitory Activity 

The squalene synthetase inhibitory activity was assayed as follows with the enzyme solutions described 
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in the subsequent Experimental Examples 1 and 2. 

More specifically, an enzyme solution (protein content 0.8 ug) prepared in Experimental Example 1 or 2 
was added to a solution (total volume 50 ul)) containing 5 uM [1- 3 H] farnesyl pyrophosphate (specific activity 

5 25 uCi/mole), 1 mM NADPH, 5 mM MgCI 2 , 6 mM glutathione, a 100 mM buffer solution of potassium phosphate 
(pH 7.4) and a test drug (used as an aqueous solution or a DMSO solution), then the reaction was allowed to 
proceed at 37°C for 45 minutes. To the reaciton mixture was added 1 50 ul of a mixture of chloroform and me- 
thanol (1 :2) to suspend the reaction, followed by adding 50 ul of chloroform and 50 ul of a 3N aqueous solution 
of sodium hydroxide. 50 ul of the chloroform layer (lower layer) containing the reaction mixture haying squaiene 

10 as the principal component and 3 ml of toluene-based liquid scintillator were mixed, and its radioactivity was 
determined by means of a liquid scintillation counter. 

The squaiene synthetase inhibitory activity was expressed in terms of the concentration inhibiting by 50% 
the radioactivity taken into the chloroform layer (ICso, molar concentration (M)). 

is Experimental Example 2 

f 

Preparation of rat-derived enzyme 

An SD male rat (6 week old) was killed by bleeding, and its liver was excised. About 1 0 g of the liver was 
washed with a physiological saline solution cooled with ice, which was then homogenized in 15 ml of an ice- 

20 cooled buffer solution [100 mM potassium phosphate (pH 7.4), 15 mM nicotinamide, 2 mM MgCIJ, followed 
by centrifugation for 20 minutes (4°C) with 10000 Xg. The supernatant layer was separated and subjected to 
further centrifugation for 90 minutes (4°C) with 1 05000 Xg. The sediment was then suspended in an ice-cooled 
100 mM phosphate buffer solution (pH 7.4), which was again subjected to centrifugation for 90 minutes (4°C) 
with 105000 Xg. The sediment thus obtained (microsome fraction) was suspended in an ice-cooled 100 mM 

25 potassium phosphate buffer (pH 7.4) (about 40 mg/ml protein concentration, determined with BCA protein as- 
say kit of Pias Co., Ltd.). This suspension was used as the enzyme solution. 

Experimental Example 3 

30 Preparation of human-derived enzyme 

Human hepatic carcinoma cells HepG2 (about 1 x 1 0 9 cells) obtained by incubation on a Dulbecco-modif ied 
Eagle's medium (37°C in the presence of 5% COa) were suspended in 10 ml of an ice-cooled buffer solution 
[1 00 mM potassium phosphate buffer (pH 7.4), 30 mM nicotinamide and 2.5 mM MgCIJ. The cells were crashed 
by means of ultrasonication (for 30 seconds, twice). From the sonicate thus obtained, the microsome fraction 

35 was obtained by the same procedure as in Experiment Example 1 , which was suspended in an ice-cooled 100 
mM potassium phsphate buffer (pH 7.4) (about 4 mg/ml protein concentration). This suspension was used as 
the enzyme solution. The results are shown in Table 74. 
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Table 74 
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Kat enzyme (1 0~ 7 M) 


[Man Enzyme (10~ 7 M) 




rvei.tx. 


I 5-1 


83 


68 ■ 






-2 


47 


51 


10 




-3 


40 


I 38 






-4 
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| 64 






-7 


5.4 


7.1 


15 




j -8 


5.3 


- 






I -12 


2.3 


J 




w. tx. 


I 2-2 


0.61 


! 0.34 


20 






0.72 


0.24 






! 33-2 


49 


38 






35-1 


72 


j 53 


25 




-5 


43 


! 43 






-6 


34 


33 






-11 


26 


21 


30 




-12 


40 


35 
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0.35 


0.12 
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0.28 


0.30 


35 
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0.94 


0.28 
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0.22 
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0.40 


40 
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0.79 


0.14 
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0.38 


0.18 
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0.34 


45 
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0.34 
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0.42 


0.16 






120 
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0.06 


50 




138 


0.42 


0.21 
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0.18 
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Experimental Example 4 
Effects 

The antifungal activities of the Compounds (I") were evaluated by the following method: a sheet of 
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paper disc (manufactured by Toyo Seisakusho, 8 mm in diameter) soaked in a 1000ug/rnl solution of a com- 
pound (I") in methanol was placed on an agar plate, which was incubated at 28°C for 2 days, and the diameter 
of the growth inhibition zone around the filter paper disc was measured. The following culture media were used: 
5 A: yeast nitrogen base agar medium (pH 7.0) 

B: peptone-yeast extract-glucose agar medium (pH 7.0) 

The antifungal spectra of the compound (l n ) are shown in Table 90. 

The below mentioned test fungi are deposited at the Institute for Fermentation, Osaka, Japan (IFO). Their 
accession numbers are shown in Table 90. 



25 



Table 90. Antifungal spectra 


Test fungi 


Media 


Inhibition zone diameter (mm) 


Example 75-7 


Example 75-6 


Example 74-10 


Candida albicans IFO 0583 


A 


16 


14 


18 


Aspergillus niger IFO 4066 


A 


30 


24 


0 


Cryptococcus neoformans IFO 0410 


A 


19 


13 


14 j 


Trichophyton rubrum IFO 6467 


B 


16 


13 


20 


Trichophyton mentagrophytes IFO 
7522 


B 


12 


12 


12 


Microsporum gypseum IFO 6076 


B 


13 


12 


13 



Experimental Example 5 

30 

In vivo cholesterogenesis in the liver 

Six-week-old, male Sprague-Dawley rats were given 5%-cholestylamine as a dietary admixture for 4 days. 
They were administered compound at a dose of 30 mg/kg as a suspension of 0.5%-methyIcellulose solution 
and were intravenously given 2 uCi of [ 14 C]acetate 1 hour after the administration. One hour later, rats were 
35 sacrificed and livers were removed. Hepatic sterols were extracted with petroleum ether after saponification, 
and the radioactivity of digitonin-precipitable fraction was measured. Example 1-(4) inhibited the hepatic chol- 
esterogenesis by 38% compared to the control group given only S%-methylcellulose solution. 

Formulation Examples 

40 

Asqualene synthetase inhibiting agents containing, as its effective component, a 4,1-benzoxazepin-2-one 
derivative shown by the formula (I) of this invention or a salt thereof, in the case where it is used as a therapeutic 
agent of hypercholesteremia, can be formulated in accordance with, for example, the following prescriptions. 

45 1. Capsules 



(1) Compound obtained in Example 28-19 


10 mg 


(2) Lactose 


90 mg 


(3) Microcrystalline cellulose 


70 mg 


(4) Magnesium stearate 


10 mg 


One capsule 


180 mg 



55 

(1), (2) and (3) and one half of (4) were blended and the the mixture was granulated, to which was added 
the balance of (4). The mixture was filled in a gelatin capsule. 
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2. Tablets 
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(1) Compound obtained in Example 28-19 

(2) Lactose 

(3) Corn starch 

(4) Microcrystalline cellulose 

(5) Magnesium stearate 
One tablet 



10 mg 
35 mg 

150 mg 
30 mg 
5 mg 
230 mg 



(1), (2) and (3) and two thirds of (4) and one half of (5) were blended and the mixture was granulated, to 
which were added the balance of (4) and (5). The mixture was subjected to compression-molding to provide 
tablets. 

20 3. Injections 



(1) Sodium salt of the compound obtained in Example 28-19 

(2) inositol 

(3) Benzyl alcohol 

One ampoule 




(1), (2) and (3) were dissolved in distilled water for injection to make the whole volume 2 ml, which was 
put in an ampoule, and the ampoule was sealed. All the processes were conducted under sterilized conditions. 

4. Capsules 



35 


(1) Compound obtained in Example 1-4 


10 mg 




(2) Lactose 


90 mg 




(3) Microcrystalline cellulose 


70 mg 


40 


(4) Magnesium stearate 


10 mg 




One capsule 


180 mg 



(1), (2) and (3) and one half of (4) were blended and the the mixture was granulated, to which was added 
the balance of (4). The mixture was filled in a gelatin capsule. 

5. Tablets 



(1) Compound obtained in Example 1-4 


10 mg 


(2) Lactose 


35 mg 


(3) Corn starch 


150 mg 


(4) Microcrystalline cellulose 


30 mg 


(5) Magnesium stearate 


5 mg 


One tablet 


230 mg 
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(1), (2) and (3) and two thirds of (4) and one half of (5) were blended and the mixture was granulated, to 
which were added the balance of (4) and (5). The mixture was subjected to compression-molding to provide 
tablets. 

6. Injections 





(1) Sodium salt of the compound obtained in Example 1-4 


10 mg 


10 


(2) Inositol 


100 mg 




(3) Benzyl alcohol 


20 mg 




One ampoule 


130 mg 



(1). (2) and (3) were dissolved in distilled water for injection to make the whole volume 2 ml, which was 
put in an ampoule, and the ampoule was sealed. All the processes were conducted under sterilized conditions. 
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Claims 

1. A 4,1-Benzoxazepin-2-one derivative represented by the formula (I): 




(i) 



, wherein Ry stands for hydrogen atom or an optionally substituted hydrocarbon group; R 2 and R3 inde- 
pendently stand for hydrogen atom, an optionally substituted lower alky I group, an optionally substituted 
phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer 
having the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterified carboxyl 
group, an optionally substituted hydroxyl group, an optionally substituted amino group, an optionally sub- 
stituted phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue 
having hydrogen atom capable of being deprotonated; provided that, when X is methylene and R t is not 
an alkyl group having carbon atoms of more than 4, Y is neither carboxyl group nor alkoxycarbony! group; 
and the ring A may optionally be substituted, or a salt thereof. 

2. The 4,1-Benzoxazepin-2-one derivative according to claim 1, R, stands for an aliphatic chain hydrocarbon 
group. 

3. The 4,1-Benzoxazepin-2-one derivative according to claim 2, R^ stands for an alkyl group. 

4. The 4,1-Benzoxazepin-2-one derivative according to claim 3, R, stands for a lower C,_ 7 alkyl group. 

5. The 4,1-Benzoxazepin-2-one derivative according to claim 4, R, stands for a alkyl group. 

so 6. The 4,1~Benzoxazepin-2-one derivative according to claim 1 , R 2 or R 3 stands for an optionally substituted 
phenyl group. 

7. The 4, 1 -Benzoxazepin-2-one derivative according to claim 1 , Y stands for an optionally esterified carboxyl 
group or a N-containing heterocyclic residue having hydrogen atom capable of being deprotonated. 
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8. A 4,1-Benzoxazepin-2-one derivative represented by the formula (P): 
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X— Y 

(I') 



9 



, wherein Ri stands for hydrogen atom or an optionally substituted hydrocarbon group; R, and R, inde- 
pendently stand for hydrogen atom, an optionally substituted lower alkyl group, an optionally substituted 
phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer 
having the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterif ied carboxyl 
group an ophonally substituted hydroxy! group, an optionally substituted amino group, an optionally sub- 
sbtuted phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue 
having hydrogen atom capable of being deprotonated; provided that, when X is methylene, Y is neither 
carboxyl group noralkoxycarbonyl group; and the ring A may optionally be substituted, or a salt thereof. 

The 4.1-Benzoxazepin-2-one derivative according to claim 8. R, stands for an aliphatic chain hydrocarbon 
group. 

10. The 4,1-Benzoxazepin-2-one derivative according to claim 9, R, stands for an alkyl group. 

11. The 4.1-Benzoxazepin-2-one derivative according to claim 10. R, stands for a lower C,_ 7 alkyl group. 

12. The 4 1-Benzoxazepin-2-one derivative according to claim 8, R 2 or Rj stands for an optionally substituted 
phenyl group. 

13. The 4 1-Benzoxazepin-2-one derivative according to claim 8, Y is an optionally esterified carboxyl group 
or a N-conta.ning heterocyclic residue having hydrogen atom capable of being deprotonated. 

14. A pharmaceutical composition for inhibiting a squalene synthetase which comprises a therapeutically ef- 
fective amount of a 4.1-Benzoxazepin-2-one derivative according to claim 1 or a salt thereof, and a phar- 
maceutical acceptable carrier. 

15. A pharmaceutical composition for inhibiting a squalene synthetase which comprises a therapeutically ef- 
fective amount of a 4,1-Benzoxazepin-2-one derivative according to claim 8 or a salt thereof, and a phar- 
maceubcal acceptable carrier. H 

16. A pharmaceutical composition for inhibiting a fungal growth which comprises a therapeutically effective 
amount of a 4,1-Benzoxazepin-2-one derivative according to claim 1 or a salt thereof, and a pharmaceut- 
ical acceptable carrier. 

17. A pharmaceutical composition for inhibiting a fungal growth which comprises a therapeutically effective 
amount of a 4,1-Benzoxazepin-2-one derivative according to claim 8 or a salt thereof, and a pharmaceut- 
ical acceptable carrier. 

18. Use of a 4,1-Benzoxazepin-2-one derivative represented by the formula (I"): 



X— Y 

(I") 




. wherein R« stands for hydrogen atom or an optionally substituted hydrocarbon group; R 2 and R, inde- 
pendently stand for hydrogen atom, an optionally substituted lower alkyl group, an optionally substituted 
phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer 
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having the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterif ied carboxyf 
group, an optionally substituted hydroxy! group, an optionally substituted amino group, an optionally sub- 
stituted phenyl group, an optionally substituted carbamoyl group or a N-containing heterocyclic residue 
5 having hydrogen atom capable of being deprotonated; and the ring A may optionally be substituted, or a 

salt thereof, for the manufacture of a medicament to be used as a squalene synthetase inhibitor. 

19. The use according to claim 1 8, R, stands for an aliphatic chain hydrocarbon group. 

10 20. The use according to claim 19, Ri stands for an alkyl group. 

21. The use according to claim 20, R A stands for a lower C u7 alkyl group. 

22. The use according to claim 1 8, R 2 or R 3 stands for an optionally substituted phenyl group. 

15 23. The use according to claim 1 8, Y stands for an optionally esterified carboxyl group or a N-containing het- 
erocyclic residue having hydrogen atom capable of being deprotonated. 

24. Use of a 4,1-Benzoxazepin-2-one derivative represented by the formula (!"): 



25 




(I") 



, wherein R 1 stands for hydrogen atom or an optionally substituted hydrocarbon group; R 2 and R3 inde- 
pendently stand for hydrogen atom, an optionally substituted lower aJkyl group, an optionally substituted 

30 phenyl group or an optionally substituted aromatic heterocyclic group; X stands for a bond or a spacer 

having the chain length of 1 to 7 atoms; Y stands for an optionally esterified or thioesterif ied carboxyl 
group, an optionally substituted hydroxy! group, an optionally substituted amino group, an optionally sub- 
stituted phenyl group, an optionally substituted carbamoyl group or a N-cbntaining heterocyclic residue 
having hydrogen atom capable of being deprotonated; and the ring A may optionally be substituted, or a 

35 salt thereof, for the manufacture of a medicament to be used as a fungaJ growth inhibitor. 
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